Marlboro Red or Longhorn 100's— 
you get a lot to like. 2 


“аууу 


E 10р 


100% 


.. Remington 
will give you $5.00 for 
any old shaver. 


Just trade in any old electric shaver when you buy a new 
REMINGTON\‘cordless shaver, and Remington will send 
you $5 in the mail. 

It’s not that we're collecting old shavers. We're just very eager for 
you to try our new Remington cordless Lektro Blade" shaver, and 
we re willing to offer this incentive. 

This new shaver of ours uses replaceable blades that are so sharp 
they can compete with razor blades. And like razor blades, it's 
cordless so you can use it anywhere, anytime. 

If you're wondering why they re replaceable, it's because they re 
so sharp. You see, an edge as fine as the edge on our new blades 
simply can't hold up forever They will give you up to 180 close 
shaves, then you'll probably want to put in a new set. 
Our suggested retail price for a new set is $1.95. 

The $5 trade-in offer ends Nov. 1, 1970. To get it 
send in the warranty card, your sales receipt and old 
shaver to Remington Shaver, 35 Benham Ave., 
Bridgeport, Conn. 06605, and we'll mail you a $5 


check. Limit: one trade-in to a customer. REMINGTON" 
LEKTRO BLADE” SHAVER 


This One 


ЇЇ 


LP-000: 


We don't care how old it is; 
what make it is, 
or what condition it's in. 


the 
wall 


fixer. 


vinyl-paste spackling 


DAP vinyl-paste Spackling Com- 
pound. Ready-mixed for faster, easier 
patching jobs. No mess or waste. Re- 
pairs plaster, wood and wallboard. 
Dries white. Sands smooth. Takes 
paint in minutes. 


the 
glass 


fixer. 


glazing compound 


DAP '33' elastic Glazing Compound. 
Easy to use. The best way to replace 
broken window glass. Stays flexible 
for airtight, watertight seals. Outlasts 
ordinary putty by years. 


DAP Inc., 
Dayton, Oh. 45401 
ae of 


Also available in Безнен 
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Come Dive with Me to Tektite II 
By SCOTT CARPENTER ace s« 


Famed astronaut-aquanaut visits thrilling new trial in underwater living. 
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The fast new 
member of a 
famous family. 


The fastest BB rifle made. Crosman’s new Powermatic 500. 
50 shots as fast as you can pull the trigger. A semi-auto 

BB repeater. Gives you 100 shots from just one CO; 
powerlet. A high quality gun with checkered hand-finished 
stock. Has a quick, positive safety. Reliable “О” ring 

free valve design. A grooved receiver for scope (optional, 
about $10.98) and peep sights. Field sights, adjustable 
windage and elevation. About $22.95 at your 

sporting goods department or store. 


Powermaster 760 


Most popular BB rifle made. Powerful short stroke, 
high compression pump action. BB reservoir holds 
180 Crosman Super BB's. Shoots .177 cal. Super Pells$, too. 
About $24.95. Scope optional. 


Pumpmaster 1400 
Most powerful Pellgun* rifle. Single shot .22 cal. high 
compression pump-action. Selective power. 
Hardwood stock. About $36.95. Scope optional. 


M-1 Carbine 
Perfect replica. 22 shot BB repeater. Fast. 
Easy-slide action cocking. About $19.95. 


Á 


38-T Revolver 
6 shot single and 
> double action CO; Pellgun* 
Accurate .22 cal. button rifled 
steel barrel. Fully adjustable 
rear sight. About $34.95. 


Medalist 1300 
Self cocking high ° 
compression Pellgun" 
.22 cal. Button rifled. 
‘Adjustable sights. 
Cross bolt safety. 
About $29.95. 


Mark! 
Single shot CO; .22 cal. Peligun® pistol. Fully 
adjustable sights. High and low power adjustment. 
About $27.95. 


Send for our free booklet, “Моге Shooting Fun.” 
It covers safe shooting tips and our full line of fun guns 
Crosman Arms Co., Inc., Fairport, N.Y. 
In Canada: Crosman Arms Ltd. 

PS10 


Power without powder 


Crosman 
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At 2000 miles, the 
detergent in your oil 
is all washed up. 


The oil’s still good, but the 
detergent’s long gone. 

You can either change the 
oil, or add CD-2 Black Label. 

It goes after sludge, 
varnish and carbon to keep 
your engine clean. 

You can also ignore our 
advice and come back later. 

When you're ready for 
CD-2 Red Label. It's for oil 
burners. 

No all purpose additive can 
do either job as well. 


mm 
QUIETS 


A lalves-Rings 


lifters 4 ; 
Ma nn 
Quick beforeit's Better late than 
too late. never. 
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Whats New 


NEXT MONTH 


EVER want to crawl away from it all to 
think things out? Everybody needs a medi- 
tation corner—preferably one that sur- 
rounds you with mental stimulation. Ken- 
neth Isaacs, PS Design Consultant and 
pioneer in educational environments, went 
back to the Greek dodecahedron for the 
basic shape. Each of the 12 faces is pa- 
pered, inside, with photos cut from maga- 
zines; wrapped up in this collage of your 
choice, you explore fresh relationships and 
begin to “put things together." Wingnut 
assembly lets you store the pentagons flat. 
Full plans and instructions next month. 
Meanwhile, Isaacs is accepting dates for 
a lecture tour of U.S. colleges, and the 
PS Meditator will go with him as part of 
his demonstration. His new book “Culture- 
Breakers, Alternatives, and Other Numbers” 
currently is being used as a text in the art/ 
architecture schools of four universities. 


AND—there’s lots more coming in Novem- 
ber PS: new ideas and new developments 
rolled out for you. Like— 


* The Car Detroit Doesn't Make: 
4 Doors, 4 Seats, 4 Cylinders 


© Home Entertainment for '71: 
New Sight and Sound Systems... 
Revolutionary Stereo Headphones... 
Natural Color in the New TVs... 
Hi-Fi Cassettes That Rival Discs 


9 The New Warranties: Will the 
Customer Be Right at Last? 


* Wernher von Braun: How New 
Weather Satellites Will Give You 
More Reliable Forecasts 


* 4-Wheel Antilock Brakes Make 
Sure Stops 
9 How Science Will Foil Skyjackers 
mer о. 
CONSULTING EDITORS 
DR. WERNHER VON BRAUN * Space 
Смов. Scott CARPENTER * Oceans 
Smokey Yunick * Auto Mechanics 
Ken Isaacs * Design 
Jackson HAND * Home Improvement 
Rosert GANNON * Adventure 
C. P. GILMORE • Science 
Puit McCarFerty * Projects 
R. J. DE CRISTOFORO + Tools & Techniques 
Ben Kocivar * Flying 


WHO ELSE WANTS A BIG 


jumped over $6,500.” 


Norbert Kaitan, 
Ridgewood, N.Y. 


«My salary has 
quadrupled since 


starting the course. 


R. Kelly, 
Geoddgevater, Mass. 


‘Thanks to LaSalle 


trainin 
mM 
has doubleg” Tan 
Mrs. Mary M, Nyberg, 


А la, 
95 Angeles, Calif, 


LA SALLE EXTENSION UNIVERSITY 


A Correspondence Institution * 417 S. Dearborn Street, Dept. 58-134, Chicago, Illinois 60605 


Please send me, without cost or obligation, FREE booklet and full information on the field I have checked below: 


ACCOUNTING 

О Complete Accounting 
[Г] Income Tax 

Г] CPA Training 

Г] Bookkeeping 


LAW COURSES 

[O Bachelor of Laws Degree 

О Business Law 

17 Insurance Law 

Ü Claim Adjusting Low 

E] Law for Police Officers 

BUSINESS MANAGEMENT 

E] Introduction to 
Business Management 


TRAFFIC & TRANSPORTATION 
C Complete Traffic 


Management 
DRAFTING: А RESTAURANT MANAGEMENT 
C Complete Drafting C Complete Executive 
Training 


REAL ESTATE 

[ Complete Real Estate 
О Real Estate Brokerage  [ French 
E] Real Estate Management [] Spanish 


LANGUAGE INSTRUCTION 


Interested in a career 


o^ 


COMPUTER PROGRAMMING HIGH SCHOOL 
O Basie Training 
INTERIOR DECORATING 
Г] Complete Training 
ART TRAINING 

Г] Commercial Art 


(J Oil, Water Color Pointing STENOTYPE 
0 Complete Training 


L| 

I 

Ц › 
E not listed? Write Һеге === — State 
L| 

LJ 


RAISE IN PAY? 


Stuck in a rut? Tired of your 
dead-end job? Read how 
LaSalle spare-time training 
has helped others to move up 
to better paying positions with 
increased prestige and security. 


Just look at these enthusiastic comments. Have you ever seen 
anything like them? They are just a few of many hundreds 
of similar statements in letters that come from LaSalle stu- 
dents week after week, month after month, year after year. 


LaSalle students have one ambition in common — to get out 
of the ranks of the untrained and earn more money and respect 
in a better job. Isn't that your goal too? 


Without interfering with your present work — and by devot- 
ing only a little of your spare time— you too can prepare for 
advancement in the field of your choice through LaSalle home 
study. The cost is low. 


LaSalle has been a leader in home education for more than 
sixty years, enrolling over 2,000,000 ambitious men and wom- 
en in its many courses. You study under the supervision of 
LaSalle's experienced faculty. Upon satisfactory completion 
of your study, you receive the LaSalle diploma — a recognized 
and respected credential. 


Check the subject you are interested in—then send the 
coupon below for FREE booklet. No obligation. Mail to 
LaSalle, 417 S. Dearborn Street, Chicago, Illinois 60605. 


CAREERS FOR WOMEN 

[O Accounting 

[Г] Bookkeeping 

[Г] Computer Programming 
О Dental Assistant 

[Г] Interior Decorating 
[Reol Estote 

[Г] Secretarial 

О Stenotype 


Г] High School Diploma 


HOTEL/MOTEL 
MANAGEMENT 

(7 Hotel Executive Training 
C Motel Management 


[ Machine Shorthand 
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When your 
daughter says 
that Field & 
Stream’s aroma 
reminds her 

of a great 
autumn day in 
the woods... 


start 
saving 
up the 
dowry. 


А quality product of Philip Morris U.S.A. 
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PS Readers 
Talk Back 


Where you voice your 


views . . . and the editors г 


Questions Detroit's priorities 
I enjoyed your excellent automotive 
coverage in “First Color Photographs of 
the 71 Cars” [Aug.]. But 
isn't it unjust that the auto 
industry spends so much 
on the yearly style change, 
but spends so little on safe- 
ty or pollution-control re- 

search? 

MICHAEL FLYTE, 
Medford, Ore. 


Danger in sandbag ballast 


In your report on the “Jeep Gladia- 
tor" [Aug.], you say "If you plan to use 
the truck as a pickup between camping 
trips, load a few sandbags in the bed." 
I have tried this in a car and found it 
extremely dangerous. When rounding a 
fairly sharp curve, the sandbags rolled 
over to the side of the trunk, changing 
the center of gravity. I almost lost con- 
trol of the car. 

R. J. RAWL, Graniteville, S. C. 


While Charley Meyer suggested using 
sandbag ballast in the Gladiator. we 
agree it’s a questionable idea for a stan- 
dard car, with softer springs and suspen- 
sion. And even in the Gladiator, bags 
should be wedged in place so they won't 
shift on turns. 


Builds a barn beauty 

Here's my Pennsylvania Dutch Barn 
built in April-May of this year from 
your plans. Construction was relatively 
simple and enjoyable. A few people 
were disappointed when I painted it to 
match my home and not traditional barn 


red. Total cost was about $300, or about 
35 cents per cu. ft. of storage space, com- 
pared to 65 cents per cu. ft. in average 
commercial metal storage sheds. 

G. L. ANSPACH, Virginia Beach, Va. 


Interested readers can purchase plans 
for the Red Barn by sending $3.95 to 
Popular Science Plans Division, 355 
Lexington Ave., New York, N. Y. 10017. 


Drawbacks of clean-air cars 


In principle, “The Great Clean- 
Car Race” [Aug.] is a good idea. But 
we go to electric cars, aren't we shifti 
the pollution from the car to the po 
plant? Fossil-fuel plants pollute t 
air and cause thermal pollution. N| 
clear plants cause thermal pollution a: 
the conservationists are 
fighting the hydroelectric 
plants. Besides all this, the 
generating plants can't 
keep up with present de- 
mands-let alone 80 mil- 
lion cars. 

W. M. Bascu, 
Englewood, Fla. 


Metric-system lesson 
As a dispensing optician, I read wi 
much interest Dr. Jack Runninge: 
article "Making Glasses Fit Your Jol] 
[Aug.]. But there is one error which 
would like to correct about “photochr 
mic lenses." The article says the cry 
tals of these lenses are each “100,0( 
mm in diameter." If this prevails, heave 
help us when the U.S. converts to th 
metric system. The sen- 
tence should read: “Each 
crystal measures about 
one-hundred-thousandth of 
a millimeter in diameter.” 
F. M. RESTIVO JR., V.P., 
Louisiana Assn. of 
Dispensing Opticians, 

New Orleans 


Right vou are. Dr. Runninger use 
the right figure, but the inaccuracy crep 
in during editing. 


Getting concrete comps straight 
Richard Day's article "Now: A Cor 
crete that Doesn't Need Joints" [July 
errs in coining the term "shrink-comp. 
All manufacturers listed at the end « 
the article do manufacture ChemCom 
cement, but we are not familiar with an 
product called "shrink comp." Chem 
Comp is the copyrighted name applie 
to the Klein cements (Alexander Klei 
developed ChemComp). The patents o 
this material are owned by the Chem 
cally Prestressed Concrete Corp. of Va 
Nuys, Calif. Five manufacturers pr 
duce ChemComp under a license grant 

ed by this corporation. 

R. E. TAGGART, Southwestern Port 
land Cement Co., Los Angels 


Author Day says he cannot reall 
take credit for the term 'shrink-comp 
which is short for shrinkage-compensat 
ing concrete. He first heard it (ak 


li 


How to get 6-ply performance 
at a 4-ply price. 


Something that may surprise you 
—you can buy a good Firestone 
truck tire at a car tire price. In the 
most popular sizes, this means you're 
getting 6-ply performance at a 4-ply 
price. Can carry heavier loads safely. 
And get more mileage, too. 

This is the Transport truck tire, 
with all the good things of Firestone's 
famous Triple-Strength Construction. 
Rugged Shock-Fortified nylon cord 
body, each cord insulated witha , 
special cool-running rubber com- 
pound. Tough impact-resistant 
sidewalls. The long-wearing tread 
rubber bonded chemically to the 
body. > 

Quite a tire, with a lot of mileage 
for the money. Get it at your nearby 
Firestone Dealer or Store. 


Tirestone 


For Triple-Strength Construction. 


TRANSPORT ® 


A GUMOUT 
transfusion 
revives 

sick engines 
in minutes! 


бл; carburetor 


I Quick way to clean your 
carburetor. 

m Hook up the GUMOUT 
Clean-out Kit. Let it deliver a pint 
of GUMOUT directly to your 
carburetor while the engine runs. 
W You'll get immediate results. 
Smoother idling. Faster pickup. 
No stalling. Great performance. 

W Or, if you prefer, just pour a can 
of GUMOUT into your gas tank, 
and let it clean your carburetor 

as you drive. 

W Either way, use GUMOUT 
regularly to keep your car off the 
Sick list. 


GUMOUT 


Pennsylvania Refining Company 
Cleveland, Ohio 44104 


Also available in Canada. 
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Portland Cement Assn. course) long be- 
fore there was a ChemComp. It should 
be applied, however. only to concrete 
made with an expansive cement such as 
ChemComp. 


Idea's not so hot 

In *New Ideas from the Inventors" 
[Aug.]. you showed a system in which 
the water of a swimming pool would 
cool the condenser of an air condition- 
er. This would eliminate the need for a 
cooling tower. pool heater, and separate 
pumps. 


I would not recommend 
temperature is cool the air conditioner 
does not run and so the pool is not heat- 
ed when it most needs heating. When 
it's hot outdoors, the air conditioner runs 
almost constantly, heating the pool when 
you want that least. Dur- 
ing a hot-weather period of 
more than two days the 
pool water gets so uncom- 
fortably warm that it is no 
longer possible to enjoy a 
swim. 


BRUCE KLEIN, 


adf: 


Hazel Green, Wis. ` 


Clearwater’s message comes home 


“The Clearwater's Cargo is a Message: 
Stop Pollution" [Aug.] is typical of the 
majority of ecological articles—all talk 
and no practical solutions to the prob- 
lems they create. After four pages of 
complaining about the polluted water- 
ways of New York, they dumped their 
barrel of wastes in Long Island Sound. 

As an avid hunter and fisherman, I 
have buried my own waste where it 
would do the most good, not harm. 


Might I suggest the addition of a shovel 
to the tool locker of the good ship Clear- 
water, and the initiative to use it? 

Joun O. Davis, Livermore, Calif. 


Super flywheel 
PS covered a fine story in "Super 
Flywheel to Power Zero-Emission Саг” 
[Aug.]. It is my sincere hope that this 
car will be developed in the near future. 
This machine is what society wants but 
may not produce—and that's a terrible 
irony. 
С. R. BINER JR., Lincoln, Neb. 


... My seven-year-old son Bill asked 
why the motor-generator was not en- 
closed in a vacuum can. He reasoned 
that parts of that motor would have to 
turn very fast to rev up the super fly- 
wheel. 

EDWARD MESSNER, М... 
Boston, Mass. 


... Electric heat and the super fly- 
wheel are clean and emission-free only 
at the point of use. A heat engine or 
nuclear power plant used to generate 


electricity does not convert all of 
fuel energy into electricity. In fact о! 
30-40 percent is so used. The rest 
vented to the environment as the: 
pollution. The owner of the super 
wheel vehicle or electrically heal 
home can pride himself that he pers 
ally is not polluting the environme| 
but the power company is his surrog: 
The super flywheel would still bi 
wonderful source of power in explosi 
atmospheres, under water, and in ot! 
situations where personnel shock haz: 
is high. 
STEPHEN EISENSTE! 
W. Lafayette, I 


Strives for perfect cut 


R. J. De Cristoforo's article "Wo 
working Tools That Make You An 
pert” [Aug.] has a built-in trap in 
blade-proection gauge. The tool is mi 
suring from the level of the dado inse| 
which is visibly lower in the photogra 
than the permanent table. The w 
usually rides level with the table and t 
depth of the cut will be just a smidg| 
less than intended—enough to give a 1 
than perfect result. 

Having made this mistake too ma 
times, I use a combination square wil 
the flat extending over the dado inst 
onto the table, and the 
blade of the square against 
the saw blade to measure 
the projection. Even more 
accuracy can be had by 
using a second square on 
the blade of the first. 

Т. G. BIGGS JR., M.D., 
Oak Grove, La. 


Pollution-cutting tips work 


My thanks to E. F. Lindsley for H 
article on “Tuning Your Car to Cut P. 
lution" [Aug.]. I tried his method 
my '67 Chevy and it came out succes 
fully. The only problem I encounter 
was setting the idle for low emissio 

Thanks for your excellent step-by-st 
instructions. 

PAuL V. SILVA, Beverly, Mas 


Sauna safety 


In "What's New in Home Improvi 
ment" [Aug.], you show a picture of tv 
pretty girls in a sauna which I four 
very appealing to the eyes, but the hea 
er in the picture is misleading. 

Some of your readers may think 
is a charcoal heater, and may get tl 
bright idea to build their own sauna ar 
install their barbecue grill as a heate 
Im sure you know many people wei 
killed last year by burning charcoal f 
heat in a small room. I think you shou! 
explain that the heater is not a charco; 
burner. 


ANTHONY MONTAGN 
Pleasantville, N.Y 


Right you are. it's an electric heater 
and what looks like charcoal on top 
really rochs. 


Want to get something off your chest? 
Write “Readers Talk Back," 
Popular Science, 355 Lexington Ave., 
New York, N.Y. 10017. 


It can shave you 
as close or closer than 
a platinum or chromium biade. 


Every few years, In an independent test, some 
somebody comes very independent men shaved 
out with some new one side of their face with a 
kind of razor blade. platinum or chromium blade. 
Awhile ago, it They shaved the other 
was stainless steel. side with a Norelco Triple- 
Then it was chromium. header 35T. And seven 
Today it's platinum. out of ten men said our 


But no matter what the blade 
makers do, their blades are still 
flat. And your face isn’t. 

At Norelco, we have a totally 
different idea about how a man 
should shave. 


Tripleheader shaved them 
as close or closer than 
either the platinum 
or chromium blade. 
The Tripleheader 


comes in both 

That's why we make a totally a Cord 

differentkindofelectrieshaver. our ‚ anda Re- 

The Norelco Tripleheader. shaving heads. chargeable 
Here’s how it works. ultra-thin. model. 


It has three shaving heads — Soit's pos 
that float, to follow every curve sible to 
of your face and neck. geta = 

Our blades аге rotary. So really 
they shave in every direction. close shave. 


(Because your beard grows in Апа practically impossible to Norelco 


every direction.) And we make піск or cut yourself. You can’t get any closer. 


If you want a close shave 
that’s comfortable, get one. 


©1970 North American Philips Corporation, 100 East 42nd Street, New York, N.Y. 10017. Noreico consumer products include: 
Men's and Women's Electric Shavers, Rembrandt Square Lotions, Instant Hairsetters, Sun & Heat Lamps, Hair Dryers, Massager, Portable Room Heaters, 
Cordless Clothes Brush, Coffee Mill/ Coffee Maker Set, Hearing Aids, Tape Recorders, Cassettes, Hi-Fidelity Components, Electronic Educational Kits. 
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^$ Through Wood, 
Plastic, Metal With 
a Dremel Moto-Tool 


IT TAKES OVER WHERE OTHER 
POWER TOOLS LEAVE OFF 


Moto-Tool is a complete power 
workshop with a multitude of 
uses. With it you can grind, 
drill, polish, carve, engrave, 
rout, you name it. Handles any job 
with speed and precision. 
Constant torque, permanent 
magnet motor produces 
30,000 RPM. Moto-Tool. 

No workshop should 
be without it. 

From $24.95 

to $39.95. 


Moto-Tool Kits 
complete with 34 
access and 
molded storage 
case. From 
$34.95 to $49.95. 


Writes like a pencil. Marks 
nently on all m. 
ceramics, 


sporting goods, tools, 
camera equipment, 
guns, jewelry. Cali 
brated stroke adju 
ment regulates dep! 
of engraving 


See your hardware or hobby dealer 
for a demonstration. 
And write for complete power tool catalog. 


A| N CREATIVE 
(DREMEL) POWER TOOLS 


NI 7 DREMEL MFG. CO. 
Dept. 120K, Racine, Wis. 53401 
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Detroit Report... 


WHATEVER HAPPENED TO THE HORSEPOWER RACE? The '71 
Oldsmobile 455-cu.-in. VB is rated at only 185 hp. Last 
year it was rated at 310 hp. Are engines becoming 
less efficient? No, Olds bas gone to a new and more 
honest rating systes. New horsepower ratings are "as 


installed." 


Up to now, power tests have been made 


with stripped engines under optimum conditions. Now 
they're equipped with air cleaner, exhaust system, 
heated air, normal ignition timing, and cooling fan. 


Chevrolet slashed the cost of building its 
new Vega by drastically changing stan- 
dard assembly methods. Fewer parts 
per car and automatic assembly are the 
two key features, Vega has 578 parts 
per car to be put together on the final 
assembly line. An Impala has 996. 
Broken down into individual pieces, 
Vega has 1,231 vs. 3,500 on Impala. 
Fewer parts mean less work on the as- 
sembly line. Advances made in auto- 
matic weld operations on the Vega body 
line are even more impressive. Vega 
has 95 percent of its 3.900 body welds 
done by machines. For the whole car, 
Vega’s welds are 80 percent automatic 
vs. 20 percent on the average U.S. car. 


More automatic assembly operations mean 
faster assembly lines, and Vega’s assem- 
bly line is superfast. By December 1970, 
Chevy will turn out Vegas at a rate of 
100 per hour, far faster than any other 
assembly line in the world. For com- 
parison, Nova (next fastest GM line) is 
built at a rate of 65 per hour, about the 
speed of Volkswagen's final assembly. 
Many automatic operations pioneered 
by Vega will be copied by others. One 
is the automatic door-hanging machine. 
This robot carries doors to the car, lo- 
cates and lines up the hinges, matches 
door to car, then installs the hinge pin— 
all without human guidance. Door 
hinges are automatically welded to doors 
and posts, and this operation is done 
with such high accuracy that alignment 
adjustments are said to be unnecessary. 


General Motors does goof up once in a 
while. And most of us get a kick out of 
seeing the leader make a mistake. Vega’s 
new aluminum engine is a case in point. 
When Chevy engineers received the first 
engine protoypes from General Motors’ 
super-smart Engineering Staff, they 
found, upon installing the engines, that 
they were designed completely back- 
wards! All hang-on equipment was on 
the wrong side, leaving no room for air- 
conditioning systems or heater ducting. 
First thing Chevy did was make a mir- 
ror-image version of the complete engine. 
They moved the intake and exhaust 
manifolds, carburetor, oil filter and other 
parts over to the opposite side. But one 
catastrophe Chevy planned for never 
happened: An iron-block engine was de- 
veloped as a back-up for the aluminum. 
Just in сазе... 


Government pressure, not competitive 
costs, may force GM to consolidate its 
engine lineup. Up to now, each GM 
division has designed and built its own 
engines. Since Chevrolet, Pontiac, Olds 
and Buick use V8 engines of near-iden- 
tical size (350, 400, 455 cu, in.), there is 
much duplication of effort. But GM has 
stuck with the setup, since it promotes 
competition within the company, keeps 
each division's cars different from the 
others. Now all that might change. 
Massive effort needed to keep up with 
emission-contro] standards is just too 
time-consuming to be duplicated by each 
division. The result will be that one 
engine of a size will be used by all GM 
cars, and that engine will be assigned to 
one division for design and assembly. 


GM's new clamshell tailgate has prompted 
Ford to develop a similar device. But 
the Ford version may never be seen on 
a production car. Even before GM un- 
veiled the clamshell gate on its Chevy, 
Pontiac, Olds, and Buick wagons, Ford 
engineers were busy proving their own 
design, However, a number of drawbacks 
on the clamshell idea may keep it from 
spreading to other companies. It is slow- 
er opening than the current two-way 
tailgates used on Ford and Chrysler 
products; and it takes two separate 
movements to open the system—one for 
the glass, one for the gate. Also, the 
gate top forms a trap at the sides where 
a hand could get caught between gate 
and glass frame. 


Look for government safety agencies to 
mount massive attack on pickup campers 
next. And with good reason. Camper 
bodies are heavy, have high center of 
gravity, and are affected dangerously by 
highway crosswinds. Trouble is that 
weights of camper bodies are not uni- 
form. Some weigh as much as 50 percent 
more than manufacturer claims. When 
this extra weight is loaded on a pickup, 
you end up with a vehicle that is under- 
powered and unstable in certain driving 
maneuvers. Also, interiors of camper 
bodies are horror chambers of dangerous 
designs, with no thought given to pro- 
tecting passengers in an accident. 


Detroit Editor 


Loner. 


This Atlas fiberglass belted tire doesn't run with the crowd. 
Itgives you thousands more miles than even our best selling tire. 


The Atlas Plycron 2 plus 2* fiberglass 
belted tire was subjected to one of the 
industry's toughest road testing programs. 
Results: The Atlas Plycron 2 plus 2 deliv- 
ered an average of 35%! more miles 
than even the famous Atlas Plycron— 
traditionally, the tire that has outper- 
formed 4 ply major brand replacement 
tires in mileage tests, 


TAXI en 


New construction puts the Atlas 2 plus 
2 ahead. Two fiberglass belts are bonded 


onto a tough Vicron polyester cord body. 


And for traction, the unique wide tread 
design literally puts hundreds of gripping 
edges on the road at all times. 

These features add up to less tread 
squirm, extra mileage. 

For good value you can't beat the 4 


ply Atlas Plycron tire. And, for even 
greater value get the new Atlas Plycron 
2 plus 2 tire. It'll keep you ahead of the 
crowd and save you money with every 
mile you drive. 

And remember, Atlas batteries and ac- 
cessories as well as tires are sold at over 


50,000 leading service stations. 
TAverage of oll tests run simultaneously by independent 
test fleet during last 12 months, 


A clinic on cars by America’s | 
most famous mechanic 


Each month in PoPuLAR Science Smokey Yunick 
answers questions on cars—family cars, high 
performance jobs, hot rods, and racing cars— 
selected from those sent in by readers. Got a 
problem? Send it to: “Say, Smokey—"' Popular 
Science, 355 Lexington Ave., New York, N.Y. 
10017. Questions cannot be answered by mail. 


I am the original owner of a '67 Ford 
with 289-cu.-in. engine. The dealer has 
tuned the engine, installed a carburetor 
kit, plugs, points, PCV valve, etc. How 
come I can't get over 10 miles per gallon? 

J. KENNETH STANFIELD, Wyanet, Ill. 


The biggest reason I can imagine for 
your poor mileage is that you have a 
pretty heavy car for so small an en- 
gine, especially if you push it. Other 
reasons could be: Too high or too low a 
rear axle ratio, a camshaft not on the 
money, and—very commonly the culprits 
—late timing, or opening of the power 
system in the carb at too low a vacuum. 
Also look for too much fuel pressure, a 
high carburetor-float setting, a restricted 
carb air cleaner and/or an exhaust-sys- 
tem restriction. 


I have a '69 Plymouth station wagon 
with 383-cu.-in. engine and two-barrel 
carburetor. It has run now for 15,000 
miles and problems that have been with 
it from the start are worse. It starts good 
when cold but, when you step on the 
gas, the engine goes dead. Sometimes it 
coughs and backfires through the carbu- 
retor. It's risky taking off on the freeway 
before the engine is thoroughly warmed 
up. Two factory reps and two Plymouth 
garages could find no answer. They tried 
three new carbs, replaced the fuel pump, 
coil, and camshaft, and tried two new 
distributors. They even pulled the head, 
found two cylinders very black, and 
ground the valves. The electrical system 
checked out okay. Now what? 

Loren W. CURRINGTON, Clinton, Ohio 


The coughing, backfiring, and dying 
on acceleration sound to me like it's get- 
ting too much air and not enough fuel. 
Also it's possibly late in timing at that 
rpm. Get someone to enrich the accelera- 
tor system a lot, first. If that doesn't 
cure it, check the distributor advance at 
acceleration. If it is still in trouble, have 
the intake manifold and gaskets checked 
for leaks. Series-gap plugs are pretty 
good in slow driving and acceleration. 


We have a "70 Mercury Cougar XR-7 
with the 351 V8. It idles at between 700 
and 800 rpm, and when you shift into 
forward or reverse, the car jerks and the 
tachometer drops down to about 500. 
Also, when I stop at a light, it starts 
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creeping quickly when I take my foot off 
the brake. My friend and I say it idles 
too fast, my father disagrees. Who's 
right, and what can be done? 

A Wotre, Waban, Mass. 


You are right—500 to 550 rpm would 
be enough idle; and then I don't think it 
would jerk. Get the carburetor set to 
idle smoothly at the lower speed; then 
try it. It's possible that you'll have a 
stalling problem at the lower idling 
speed, and only a correct tune-up will 
cover that. If it still jerks at the lower 
idle, check the transmission-valve body 
adjustment and pump pressures. 


A few months ago I purchased a '67 
Mustang Six with three-speed manual 
transmission and 34,000 miles on the 
odometer Starting at about 45 mph, it 
jerked or ran roughly on deceleration. 
Downshifting had little or no effect. I 
had a new carb. spark plugs, ignition 
points, condenser, and PCV valve in- 
stalled and it was right “оп specs" —still 
it jerked. Since the mechanics said noth- 
ing more could be done, I shelved the 
problem until I had to go in about leak- 
ing valve seals Then they changed the 
same parts again and the problem got 
worse. Now the unevenness is not only 
apparent on deceleration, but also at 
steady speeds up to about 65 mph. Only 
during acceleration does it disappear. 
Now the garage tells me that only in- 
stalling Cruise-O-Matic will cure the 
problem. What do you say? 

W. Б. JoRGENSON, San Rafael, Calif. 


Your problem seems to be connected 
to high manifold vacuum on decelera- 
tion. With the throttle closed. the mani- 
fold vacuum is about 22 inches. The jerk 
is then caused by early firing, or mis- 
firing. Misfiring comes from too rich or 
too lean c mixture, early firing results 
from excessive distributor advance. Go 
by a process of elimination to pinpoint 
the exact trouble Once cornered, the fix 
will be easy 


I heard a hissing sound from under 
the hood of my 1963 Chevy II wagon 
with 120-hp engine and automatic trans- 
mission. A mixture of radiator coolant 
and oil was running out of the radiator 
overflow pipe. The engine had overheat- 
ed, though the warning light hadn't come 


on. A mechanic friend said it was prob- 
ably a defective head gasket, so I pulled 
the head, and although the gasket was 
all right, I replaced it. This had no 
effect. I had thoroughly flushed the sys- 
tem, but oil again appeared in the radi- 
ator water. I can't see how the oil could 
possibly get into the water at the head 
gasket, since it would have to overcome 
the cooling-system pressure. The engine 
has always run very well, and still oper- 
ates with no loss of power or other trou- 
ble except as noted. It is definitely en- 
gine oil, since after it does this awhile, 
the oil level is lower in the crankcase. 

RALPH SLEEZER, Johnstown, N.Y. 


You didn’t say anything about water 
in the oil, so I assume it is only oil in the 
water. Oil pressure is about 50 psi and 
water pressure is only about 15 psi maxi- 
mum, so a cracked or porous block that's 
opening up with heat would put oil into 
the water. This doesn't explain why the 
engine gels hol. I'd suggest you take 
it to a shop that has a Sun Analyzer and 
blow it down when it is hot. I think 
you'll find the leak, blowing both oil and 
pressure into your cooling system. 


I recently purchased a 1968 Oldsmo- 
bile with 400-cu.-in. engine and two-bar- 
rel carb. At first I only got six mpg, but 
after several trips to the dealer it is up 
to eight in town and 10 on the highway, 
and he says that is the best he can do. Is 
this normal? 

Ervin MULLET, Goshen, Ind. 


Your mileage is not normal, for a nor- 
mal driver. Of course, high speed and 
bad start-off habits could be costing as 
much as five mpg, but I believe your big- 
gest trouble lies in the engine. Get the 
car on a chassis dynamometer where 
they can observe mixtures under load 
and speed, and they will end the trouble. 
My guess from here is that power enrich- 
ment comes in and possibly ignition is 
retarded in the medium-speed range. 


I plan to buy a '71 Dodge Coronet sta- 
tion wagon. On vacation it will have to 
carry a load of five people, luggage, and 
a roof-top carrier. It will be ordered 
with a heavy-duty suspension, A/C, pow- 
er steering, and the smallest or the 
next size V8 engine. Assuming any type 
tires are available as original equipment, 
which would you recommend? If radial- 
ply tires are your choice, should they be 
steel-belted, all-rayon. or what? If radi- 
als are your recommendation, would you 
say they would negate the necessity of 
snow tires? Or if the area is one where 
snow tires are helpful, should a new car 
be purchased with fiberglass bias-belted 
tires, with snow tires used in winter? 

ALBERT E. PICKUS, Cleveland, Ohio 


I think the wire radials would be best, 
but I doubt if you'd be as well off in snow 
as with regular snow tires. Firestone 
and B. F. Goodrich have new and inter- 
esting radials on the market now—but 
not of steel. Fiberglass types wander in 
and out of trouble and might not be too 
good for your purpose. ГІЇ probably 
catch all kinds of hell. but it's the way 
I see the tire situation right now. 

Continued 


SPARK PLUGS... 
HOT OR COLD? 


AC ENGINEERS THEM 
FOR YOUR KIND OF DRIVING 


Automobile manufacturers install 
spark plugs to suit normal driving 
conditions . . . spark plugs that will 
perform well with an average "mix" 
of city and highway driving. 

But some kinds of driving you may 
dorequire a cooler or hotter spark plug 
for best continuous performance. 

For example, one or two ranges 
"cooler" than normal might give you 
better performance on the highway. 
A spark plug that is too hot could 
lead to pre-ignition and high speed 
missing. 

On the other hand, stop-and-go 
driving in the city with extended 
idling periods, may call for a “hotter” 
heat range. Under these conditions 
a spark plug that runs too cool will 
not "burn off" fouling deposits. 

How do you know what's "hotter" 
or "colder" for your engine? Check 
whatthe factory recommends as mid- 
range, and go from there... one step 
up or down in heat range at a time. 

And when you're installing a fresh 
set of spark plugs . . . make sure you 

| get the best . . . АС Fire-Ring Spark 
Plugs. They'll deliver peak power and 
economy longer . . . because they're 
engineered to meet your driving 
needs. 


AC uses a simple numbering 
system on the insulator that 
tells you the type, size, and 
heat range. The first number 
designates diameter. The 


thermometer. The higher the 
number, the "hotter" the heat 
range. The lower the number, 
the "cooler" the heat range. 


second number indicates 
Bg wm heat range... like a 


Prefix and suffix letters give 
Type and Design information. 
In this case, the prefix "В" 
means the spark plug is a re- 
sistor type and the suffix "S" 
indicates an extended tip 
design. 


MARK OF EXCELLENCE 


AC SPARK PLUG DIVISION OF GENERAL MOTORS 
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Having driven diesel trucks a lot, I am 
sold on diesel engines for sustaining 


power and economy, and I talked our 
school district into buying two buses 
with D-478 G.M.C. V6 diesels, about a 


year ago. Well, I am now real embar- 
rassed, for I have never encountered 


Apply it such vibration in engines in a couple of 
faster. 2 D, hundred thousands of miles of driving. 

, A | The rpm drop-off rate is so fast, you 

easier and ^ = barely have time to double-clutch to the 

^ 7 next gear; and, at idle, vibration is ter- 

better = rific. The injector lines need constant 

Я II attention to keep them tight enough to 

with prevent leakage; even breakage. The 

, factory rep said nothing can be done-it 

A RROW S is just the nature of the engine. I don't 
agree. I believe a much heavier flywheel 

T-50 Heavy Duty 5 _ | would bring this vibration down to a level 


equal with other diesels. Does G.M.C. 


STA p LE G U N / E put out a heavier flywheel for this mod- 
/ У C el? What else could help? 


and - _ J. R. CORNELL, Cottage Grove, Ore. 


® That model does vibrate pretty badly, 
CEM TILE : and tends to do everything you mention. 
I don't believe there's room for a bigger 


flywheel; or, if there is, that it would 


STA Р LES a i solve the problem. The only help I know 
? Uses 6 : is a real good setting on the fuel-injec- 


Specially designed Е x tor pump. My experience with that par- 
m ш-ды staple sizes А ticular engine varies from horrible to 
orceilingtile 4) 1/4” 09/16” very good—depending on the model and 


type of vehicle it is in, and the mainte- 
nance it gets. But I have also found 
there is a tendency to overrate this en- 
gine. At best, it is only 170 hp. In a big 
school bus, overloading the engine could 
easily be the cause of the trouble. 


SHOOT A STAPLE WHEREVER YOU'D DRIVE A NAIL! 


* Install ceiling tile. * Replace worn window * Line kitchen and closet 
* Install insulation. shades. shelves. 
* Weatherstrip doors and • Tack down carpet pads ^ * Make decorative cornices. 


| I purchased a used 1969 Chrysler, then 

2 = es subsequently discovered that all the tires 
| windows. Lay new linoleum. * Cover valances with were marked "Seconds." Exactly what 
m Reupholster furniture. Attach vines to trellis. material. constitutes a "Second"? Are they con- 


highway speeds? 'The speedometer also 

reads 10 percent too fast at 70 mph. 

Would the tires be the cause of that? 
Lou Situ, Phoenix, Ariz. 


“Seconds” are tires that are not up to 
specifications in some way, so sell cheap- 
er. It is hard to say just how good they 
are—it depends on the reason for mark- 
ing them, in the first place. There is no 


FALL HARDWARE/HOUSEWARES way I can tell you if they are safe. Hope- 


fully, tire regulations will stop any un- 

GOLDEN VALUE D AYS SPECI ALS safe tire from reaching the market. Tires 

can very much affect the speedometer. 

5025 COMBO JT-21C If they are smaller than specified, the 

= wheels make more revolutions per mile 

than they should, and the opposite if 

oversize. But the tires may not be the 

fault; have your speedometer checked 
before you go further. 


posts. walls. decorations. 
* Repair window and door Staple burlap around * Staple down building felt. 
Screens. young trees. * Fiberglass insulation on 
+ Fix loose wiring to floors - Hang drapes and curtains. ^ boats. 


USE THIS HANDY CHECK LIST 


| 
| 
| 
| 
| 
| 
* Staple wire fencingto — * Affix plywood panelsto — * Put up Christmas | sidered safe enough for a heavy car at 
| 
| 
| 
| 


Блан USE: eo 


gg ms zd и 
Lr 1 Some people tell me that every time 
KER 
pum e you change to a different brand of oil, 
| you have to change the filter, too. Is 
ж this true? Also, should the oil filter be 


changed every time you change oil? 
V. Romeo, Brooklyn, ЇЧ. Y. 


5 First—don’t change makes of oil too ~ 
You save $1.98! You save $1.75! often. It is better to stick to one brand. 


"m : ч If you d itch, it's wise to cha the 

At Hardware, Building Supply, Variety Stores and other retail outlets. Hen en ae to мгла кеме З. 
COn change filters, under regular conditions, 
ARROW FASTENER COMPANY, INC. here's how I see it: You cannot change 

= too often; but if you wait until after 

271 Mayhill Street, Saddle Brook, N. J. 07663 5,000 miles, I'd say you waited too long. 
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“With my budget 


Tom Davey’s in racing for the 
fun of it. He’s not a pro with a 
spare engine and a big fancy pit — ,» 


crew. He pays his own way. And /# 
he knows that a championship 
he’s been chasing all year can ў 
go up in clouds of smoke — 1 
right out the tailpipe. » 
That's why he uses Gulfpride* Formula С. “4 


Formula G’s low ash content helps keep plugs ЧУА, 
and rings clean. And it won’t turn to foam ог 10 \ \ 
break down when the old mill is turning over A \\ 


30% faster than it was designed to. 
Which is more than Tom can say for 
other racing oils he could name. 
Because he’s come face to face 
with bearings that were the victims 
of oil breakdown. 
And that’s why he switched 
to Formula G. 
Not a bad reason for you to 
“switch, either — whether you're 
"driving a muscle car or the family 
wagon. Because chances are your · 
oil is going to be running hotter around town 


oron the highway than the oil in a race car a 
equipped with an oil cooler. > 
It's nice to know, too, that we sell Formula G - 


oil, but it also meets all passenger car 
manufacturers' new car warranty standards. 
Tom knows. Which is why he uses 
Formula G in the car he drives to the track, 
as well as the car he drives on the track. 
He knows that if he blows the engine 
in one, he loses the race. But if he 
blows it in the other, he rides the bus. 


at Gulf stations. Because not only is it a racing 1 ^ 
a 


GULF OIL COMPANY-U.S. 
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Comparing the meter against one used 
by California highway patrol, author 
and patrolman calibrate it accurately. 


PERSONAL-USE REPORT 
Now... 

A Sound-Level 
Meter for $40 


The high-cost barrier of sound- 
level meters has been shattered. 
The new Realistic meter (from 
Radio Shack, 730 Commonwealth 
Ave., Boston, Mass. 02215) sells 
for $39.95—and still competes 
with those costing $250. 

To calibrate the meter, I com- 
pared it with one used by the 
California highway department. 
It showed a discrepancy of over 
20 decibels. By turning the ad- 
justing screw all the way in, I got 
it to within two decibels of the 
other one at 50 Hz, but no closer. 

For measuring sound against 
sound—say, to balance the speak- 
ers of a PA or stereo system—the 
Realistic is excellent. Its range is 
60 to 116 decibels.—Jim Davis 


К ERR 


Low-cost Realistic meter has features 
comparable to $250 units. 
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SEBAS 


One pull—and the author is ready to go 
with Tecumseh’s new no-choke mower. 


Lift-off plastic fuel tank mounts like a clip 
on the engine, so it's easy to dump gas 
before storage. Drain button on carb bowl 
frees residual fuel, prevents gumming. 


BEFORE STARTING, FUEL FILLS WELL 
TO LEVEL MAINTAINED IN FLOAT BOWL 


THROTTLE WHEN ENGINE IS 
BUTTERFLY ‘STOPPED, PRIME WELL 
\ REFILLS INSTANTLY 
TO PREPARE FOR 
NEXT STARTING CYCLE 


BOWL DRAIN 


CARBURETOR-BOWL 
HOLD-ON NUT 


1, WITH THROTTLE OPEN, STARTER 
ROTATES ENGINE, CREATING LOW 
PRESSURE IN VENTURI, WHICH 
CAUSES FUEL TO 
RICH STARTING MIXTURE DURING 
FIRST STARTING REVOLUTIONS 


6. PRIME CHARGE CANNOT FORM IN 
WELL WHILE ENGINE IS RUNNING 


Schematic of carburetor shows fuel level and flow during start (left) and run (right). 


PERSONAL-USE REPORT 


One Pull- 
You're Off 
and Mowing 


First-pun starting claims are not 
new in the mower-engine industry, 
but Tecumseh’s new chokeless carbu- 
retor seems close to hitting that tar- 
get. Its design is novel—no choke, 
diaphragms, or adjustment needles. 
The carburetor used on the 3-, 3.5-, 
and 4-hp LAV series rotary mower 
engines has a built-in priming well. 

My tests under intentionally abus- 
ive conditions could not prevent the 
engine from starting on one pull. For 
example, disconnecting the plug wire 
and vigorously pulling the starter 
rope often enough to flood a conven- 
tional carburetor did not prevent 
starting on a single pull when the 
plug was reconnected. I even packed 
the carburetor in ice and thoroughly 
chilled it. It made no difference. 

The engine also has a unique air-@ 
cleaning system. A snorkel picks ир, 
reverse-flow air from the cooling fan 
where, it is claimed, centrifugal ac- 
tion provides almost dirt-free air. The 
polyurethane filter can be removed 
and cleaned without tools. ы 

Internally, the upper main bearing 
and camshaft are pressure-lubricated 
by a positive-displacement oil pump. 
The governor is a mechanical-flyball 
type.—E. F. Lindsley 


2. HIGHER-PRESSURE AIR 
THROUGH BLEED VENT 
FACILITATES RAPID 
MOVEMENT OF 

PRIME CHARGE 


Е, EMPTYING 


3. NO CHOKE. 
PLATE —AIR 
FLOW IS NOT 
RESTRICTED IN 

WY CARBURETOR, 
SO FLOODING 
DOES NOT 
OCCUR 


4. START 


RICH FUELAIR. ~ 
MIX 


7. THROTTLE BUTTERFLY | 
REGULATES VOLUME OF 
FUEL MIX TO REACH 
COMBUSTION CHAMBER 
AS IN CONVENTIONAL 
CARBURETOR 


5. WHEN ENGINE IS 
RUNNING, AIR FROM 
BLEED VENT AND FUEL 
FROM MAIN JET ARE 
PULLED DIRECTLY UP 
MAIN NOZZLE TUBE 


You get all volumes now... direct from 
the publisher . . . pay later on easy 
Book a Month Payment Plan 

Yes, the response to our 200th Anniver- 
sary Celebration last year was so favor- 
able that Encyclopaedia Britannica has 
decided to extend it with a completely 
new offer. Under this amazing offer, you 
may obtain the new edition of the mag- 
nificent, 200th Anniversary binding — 
pictured above—at a full 25% discount 
for this year only. This handsome, beau- 
tifully textured binding is strikingly 
accented in gold—beauty and durability 
combined. 

In addition to this new offer, we'll 
include Britannica Junior, free of extra 
cost, on our Cooperative Plan. Both sets 
will be placed in your home NOW, you 
pay later on convenient budget terms. 
It's as easy as buying a book a month. 
Benefits Passed on to You. You may 
wonder how we're able to make this dra- 
matic discount offer. First, because we 
hope for great demand on this magnifi- 
cent new 200th Anniversary edition, 
we'd expect to materially reduce our 
costs. And, advantages of these two great 
encyclopaedias—to help with homework 
and to answer their questions and yours 


IH] ird is detàched, write t 


o Los орава Britannic, Dept. 706 


United Time. 4 


—we pass these benefits on to you. 
Britannica Junior is written, illustrated, 
and indexed especially for children in 
grade school . . . easy to read and under- 
stand, rich in picture interest and care- 
fully matched to school subjects. It will 
help your children get a head start in 
school and it leads right into Encyclo- 
paedia Britannica. 

Thousands of Subjects of Practical 
Value. The new edition of Britannica has 
special articles on household budgets, 
interior decorating, medicine, health, 
home remodeling, child care and many 
more . . . useful information that can 
save you many dollars. 

New Edition Profusely Illustrated. 
Britannica offers 22,000 magnificent il- 
lustrations, thousands in vivid color. But 
it does not merely show “attractive pic- 
tures," it's the work of 10,400 of the 
world's great authorities. 

Essential for Homework. For students, 
Britannica is indispensable. It is easily 
the finest, most complete and up-to-date 
reference published in America today. 


1,425 N Малын Ave Саза, Ш buol! 


on this new edition 
in the 


Popular Anniversary Binding 


ENCYCLOPAEDIA 


BRITANNICA 


7 Britannica 


Get 


Junior 


| of extra 
\ cost 


hat is why the 
гу Celebration, 


Its use develops the active, alert minds 
that bring success in school and later life. 

May we send you our special new 
200th Anniversary Preview Booklet 
which pictures and describes the latest 
edition? For your free copy and com- 
plete information about this dramatic 
discount offer — plus Britannica Junior 
free of extra cost on our Cooperative 
Plan—mail the attached postage-free 
card now. 


Remember, this unprecedented discount 
offer on the popular Anniversary bind- 
ing is available only during this year. 


Meeting the 


challenge 
tomorrow 


кесш 


New Ideas 
from the 
Inventors 


ILLUSTRATIONS BY DANA RASMUSSEN 


Barrow hitches for long hauls. A slide-out trailer hitch on this recently patented 
hand cart would let you push or tow it, according to the requirements of the 
job. The caster wheel would slide down to help support the hand cart, retract 
when it was being used as a trailer. The cart's outboard end would hinge 
downward to simplify loading and dumping and to accommodate long loads. ~ 


Ratchet wrench adjusts to nut. A 
flexible band running through a 
groove in the shank of this box 
wrench would adjust each end to fit 
different sizes. The shimming band 
could be pushed downward in the 
socket when its thickness was 
needed for extra grip, pushed out 
of contact with nut when it wasn't. 


The following patents have been issued on these inventions: Trailer-cart— 
No. 3,443,268 to M. Symes, Tillamook, Ore.; Adjustable 
3555 io W. Mariner, Salisbury, Md. 


New York, N.Y., and J. Ross, Monsey, N.Y. 
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Rake folds for storage. You could 
get through big lawn-cleaning jobs 
faster with a rake designed to 
spread out wide in use and fold 
narrow for hang-up storage. The 
blades would be serrated on one 
edge, straight on the other. Sturdy 
wire stays would snap into a socket 
in the handle to spread the blades. 


Blind hinges into cab. 
You could set up a hunt- 
ing (or photography) 
blind before your prey 
could get away if it 
folded up, like this one, 
out of the bed of a 
pickup truck. Set into 
stake racks in the truck’s 
sides, pivots would let 
you flip the assembly 
onto the top of the cab. 
In travel position, it 
would overlie the truck 
body without interfer- 
ing with normal loading. 


wrench—No. 
"Toledo, Ohio; Shave counter--No. 3.440.999 te A. ла, 
1 : lo. 3, : 

; Hunting blind—No. 3,406,784 


ds , address 
in care of the Commissioner of Patents. 


Razor counts shaves. If you find | 


today's razors are better than your 
memory, you might let this razor 
keep count. You'd press a spring 
to zero a rotating counter ring. 
Each full opening would then ad- 
vance the counter by one. Partial 
opening (for mid-shave rinses) 
would not affect the numbers. 


Buoy powers swimmer. 
A skin diver could cover 
greater distances with 
less effort behind 
this electrically powered 
wing. In shallow water 
he could tether himself 
and the motor by pow- 
er-line umbilical to a 
battery-carrying buoy. 
(For unhampered move- 
, ment, he could wear a 
battery pack) Switches 
and regulators would be 
located in the grips at 
back of motor housing. 


to G. Jones and Т. Little, Dilley, Тех.; Swim No. 3,441,952 to 
to G. Jones Dilley, Tex. propulsion—No. 


1522321 MM oon M 


VF ERAS ORAN FWA Kos Р uem 


А valuable extra . . . the famous Raleigh coupon _ Free Gift Catalog. 
ALEIG Write Box 12, 


on both Raleigh Filter Kings and Filter Longs. А Louisville Ky 40201 


Before 1865, 
there wasn't a taste of 
civilization between 
the Mississippi 

and San Francisco. 


Then came Hamms. 


A frontiersman could get along without a hot bath. But doing without 
a decent beer was hard to put up with. 
So when Theodore Hamm opened his tiny brewery on 
the edge of America's wilderness, his beer found a lot of 
ready takers. E 
Because there in the “land of sky blue waters" he " 
had found the pure, icy water һе had been looking for. ? 
The water best for brewing. And with it he brewed  / / pus 
the frontier's first great beer—beer with a flavor that r 
ran deep. 
Today, the Hamm’s brand of civilization spans 
the country. Because the flavor still runs deep. 
As deep as it did 105 years ago, when Theodore K 3 
Hamm brought beer tradition across the Mississippi. "ч 


A beer is a beer is a beer 
until you've tasted Hamm's 


+ 


Twisting the AquaDart’s throttle for the first time, says the author (above), is just like grabbing a moving whale by the tail. 


caidh | 


20-hp OMC outboard drives the AquaDart. 
Engine's lower unit projects through the 
center of the hull and turns a three-bladed 
prop that’s protected by a guard 


Opening the hatch cover reveals the out- 
board's powerhead, ignition key, battery 
Gas tank, forward, holds three gallons. 


Your feet do the steering in 
this wild 25-mph craft that's 
half boat, half you 


You flop down on the AquaDart, 
hitch yourself forward until your 
armpits fit into the notches on both 
sides. A backward pull on the two 
handles, and the engine’s relaxed 
rumble instantly becomes a powerful 
snarl. In seconds you’re skimming 
the waves like a runaway torpedo. 
It’s exciting, but uncomfortable and 
hard to steer at first. Your triceps 
feel sore, neck muscles ache from 
holding your head high; the unyield- 
ing control board presses upward 
against your legs. While you just 
hang on, doing nothing, the craft 
weaves slightly from side to side. At 
25 mph you're running out of lake, so 
you dab a foot to one side and the 
AquaDart makes a wide, lazy turn. 
Feelings mixed, you slide off the 
boat in waist-deep water for a rest. 
Fifteen minutes later, after some pic- 
ture-taking, a strong urge to climb 
back aboard asserts itself. This off- 


To start, you flip on a choke switch, jab. 
starter button with throttle half open. Left 
handle, a safety switch, must be on, too. 


again on-again behavior is common 
among riders, you're told. 

You're more at home on the third 
round and grab a handful of throttle. 
She leaps ahead, her bow steady this 
time. As the beach looms up, you 
back off on the gas, lean to the right, 
fling both legs to that side, and shove 
down on the control board with your 
right knee. She heels slightly and 
starts to swing hard right; half-way 
around, you open her up again and 
she completes a sharp U-turn. 

Now you find it easy to carve fig- 
ure-eights in the water, hold a circu- 
lar course tight enough to make you 
dizzy, slam through your own wake 
at full speed. It's exhilarating and 
exhausting, manhandling this 190- 
pound fiberglass sport boat. 

Leisuredyne, Inc.—maker of the 
AquaDart—hopes that the 25-mph top 
speed and $995 f.o.b. price tag will 
attract thousands who find the popu- 
lar sailboards too tame. "They've 
started AquaDart Clubs of America 
to promote group exploring and rac- 
ing; developed special trailers and 
clothing, too. Leisuredyne's address 
is Box 1004R, 166 Ridgedale Ave., 
Morristown, N.J. 07960. 05 


As it takes off, AquaDart’s control board 
swings up under rider’s legs. He steers by 
shoving down with his knees and leaning. 


your own appliance repairs. [ Check here for facts on New GI ВШ, 


edited Member National Home Study Council 


Acci 


HOME STUDY TRAINING IN Mc 
HIGHLY PROFITABLE FIELD о! 


SERVICING 
ELECTRICAL 
APPLIANCES 


s SEND FOR FREE CATALOG = 
LEARN THE m Appliance Division, National Radio Institute a 
= Washington, D.C. 20016 601-100 a 
PROFESSIONAL METHOD " Send me your illustrated free book that tells about opportunities в 
m in Servicing Electrical Appliances, and gives details of NRI's п 

0Ё APPLIANCE REPAIR simplified training plan. I understand there is no obligation, no 
m salesman will call. = 
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m 
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FOR BEGINNERS 

Е 
FOR EXPERIENC! 
FOR HOMEOWNERS 


D TECHNICIANS 


AVAILABLE UNDER NEW GI BILL 
If you served since January 31, 1955, 
or are in service now, check GI line 
in coupon above. 


ыл кро ату. WAREHEDFON. OE 


Аел SON 


A new, short, easy course trains you at home 


Now you can prepare quickly to do professional to make $4 to $6 an hour fixing appliances for friends 
appliance servicing at home in your spare time. and neighbors. 
You are ready to start servicing appliances after Low-cost training plans cover — 
only a few lessons. The entire course can be finished * Small and large home appliances 
in a matter of months. * Farm and commercial equipment 
This is the fastest way to a new job or skill or * Portable electric tools 
extra income or a business of your own. Wherever you * Small gasoline engines 


live or want to live, you'll find a demand for top-notch 


` 7 —there is even special training to prepare you 
appliance servicemen. 


for air conditioning and refrigeration. 


There are probably thousands of broken appli- Special NRI appliance testing equipment is in- 
ances right in your neighborhood. These can mean cluded in your course at no extra cost. Mail coupon 
cash profits for you starting soon. Use your spare time for your FREE NRI Catalog. No salesman will call. 


NATIONAL RADIO INSTITUTE e APPLIANCE DIVISION 
Washington, D. C. 20016 
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WRITE FOR OUR BIG 
FREE CATALOG 


MODELS 


PICKUP COVERS 
„WINNEBAGO 


More Winnebago K-D Kap. pickup covers 
are on the road than any other make. Find 
out why—with our big catalog showing more 
than 90 models to fit most any pickup. 

Constructed with famous Thermo-Panele 
laminated material, every K-D Kapo cover is 
fully insulated with a plywood interior. 

Get the facts, and the name of your dealer, 
right away. 


FROM COVERS TO CAMPERS 


ь ®жашб % 
— — MAIL COUPON FOR FREE CATALOG — 
Winnebago Industries 

Thermo-Panel Division, Dept. PS 

Box 152, Forest d lowa 50436 


as a HEAVY 
EQUIPMENT 
OPERATOR 


Train your way to high pay in the booming 
construction industry! Learn the skills you need 
to qualify, by actual field training on machines 
like the ones used by the industry. Huge train- 
ing grounds in North Carolina, a million dol- 
lars worth of school-owned  diesel-engined 
machines, experienced instructors, full 220- 
hour and 440-hour courses. National, the 
original school of heavy equipment operation, 
is a recognized leader. Member American Road 
Builders Assn., Services and Supply Division. 
Associate Member A.G.C. Full-time Job Ad- 
visory and Counseling Director on staff. VA 
approved. For men ages 17 to 56. Train Now 
— Pay Later plan . . . other payment plans also 
available. Write TODAY for FREE catalog 
and FREE copy of school newspaper reportin; 
news. of Natonal Schoal graduates, Accredited 
member National Association Trade and Tech- 
nical Schools. 
rz 
К EQUIPMENT OPERATION, Dept. А-44 
Р. 0. Box 8529, Moores Chapel Road, Charlotte, 
| N. c. 28201. 
| Please send me FREE illustrated school catalog and 
| complete information. | understand theres no 
ү "вайо, 


| маме 


| ADDRESS. рю aooo 


| o sme zar coe 
L не | 


PERSONAL-USE 
REPORT 


Here 
Comes the 
Spectre 


Heath’s first R/C race-car 
kit hits the fun market 


Finally—there’s a rugged, yet simple, 
model R/C “car for the masses.” 
Heath Company’s price for the Spec- 
tre kit (GD-101) is probably the low- 
est on the market—$49.95. And its 
matching kit radio system can be used 
on model planes and boats, too. 

The GD-57 radio system can han- 
dle three servos: two via sticks on the 
transmitter, a third by the lever on 
the case back. Two servos come with 
the GD-57 kit, which sells for $129.95. 
Extra servos are available, but many 
system parts are interchangeable with 
those in the Heathkit five-control GD- 
19 R/C system. Heath R/C systems 
come on all R/C frequencies in the 
27-, 50-, and 72-MHz bands (FCC 
licenses required) . 

Putting ‘em together. It took me 
about 18 hours to build the radio sys- 
tem, and about 13 hours for the car. 
You assemble the transmitter first. 
Its parts are large and the assembly 
isn't "tight." 'The receiver is next; 
parts are smaller, more numerous. 
Servos are last, their printed circuits 
being rather crowded. 

To assure good soldering, Heath 
furnishes a high-grade pencil-tip iron 
and correct solder. The transmitter 


Wrapped in thick plastic foam, compo- 
nents in equipment box are protected from 
vibration and shock. Servos are unwrapped. 
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trols. Body snaps over bumper of steel chassis. 


g up the ‘engine, author checks con- 


features a fully collapsible antenna, 
charger for transmitter and receiver, 
nickel-cadmium batteries, and a me-| 
ter to monitor output and charging. 
(The transmitter meter handles all 
radio tune-ups, too.) Batteries hold a 
charge for 316 hours’ operation. 
The Heath Veco .19 engine 
($19.95) comes ready to run, but it 
needs an hour of break-in with an air| 
propeller before you install it. 
You start the engine with the body 
removed from the chassis. Starting 
is easy, but I recommend an electric} 
starter, anyway. Spectre was designed 
expressly for the Veco .19 engine and 
the GD-57 radio systems, but it will 
take other engine and radio kits. 
Spectre is а 14-scale model GT 
sports type. It weighs about 714 
pounds, has a 12-inch wheelbase, and. 
is almost 20 inches long. The four- 
ounce fuel tank provides 15-20 min- 
utes’ running time. Top speed, Heath 
says, is 25 mph, but it seemed a lot 
faster to me. It never overturned, 
even at full throttle, but there were 
many spinouts—spectacular but 
harmless. Heath claims great success 
in organized model-car races with 
Spectre.—Howard G. McEntee 


Sidewinder engine installation has vane 
in exhaust stack pointing rearward. Carb 
has two fuel adjustments for low speeds. 
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I.C.S. graduate? 


| CN Correspondence Schools 
Division of Intext 


Recently we mailed out a questionnaire to a group of our graduates, 
two years after they had received their I.C.S. diplomas. 


The main objective of this questionnaire was to determine if spare- 
time study had helped them get ahead faster. 

* Those who answered the questionnaire reported that they were 
earning almost $1100 more (median) than the day they'd received 
their diplomas. 

* Over 18% said their annual pay had grown $2000 or more. 

* The number of graduates making over $10,000 had more than 
doubled. 

All this proves one thing. Bosses— who give the raises—know the value 
of I.C.S. training. (More than 7000 have proved it by entering formal 
training arrangements with us.) 


If you study with I.C.S., will your pay grow as fast? It may grow 
even faster. So take the first step toward higher pay right now. Mail 
the coupon. 


ICS, Scranton, Pa, 18515 
Canadian residents: 

Send coupon to Scranton. 
Our affiliate in Canada 

will reply 


Take your first step ... mail this coupon today . . . ICS, Scranton, Pa. 18515. 
I'm interested in a program of independent study. Send me your free 3-booklet Success Kit: (1) “How to Succeed,” 30 pages 
of valuable job tips, (2) Sample text demonstrating famous ICS method, (3) Catalog for subject checked below... 


‘Approved for veterans 
for tuition refund. 


Accredited member, 


C: Auto Mechanic-Techn. 
E Diesel-Gas-Motor 
Vehicle Engines 

= Auto. Electrical Techn. 

= Engine Tune-Up 
E Arch. Drawing & Design = Transmission Specialist 
© Building Contractor BUSINESS 
C Carpenter-Builder L, Advertising 

C] Carpentry & Millwork usiness Administration 
C] Heating & Air Conditioning = Business Law 


ARCHITECTURE and 
BUILDING TRADES 

} Air Conditioning 

it Conditioning Maint. 
C] Architecture 


with Drawing = Industrial Psychology 
D House Planning, Int. Design {~ inventory Control 
O Plumbing - Managing a Small Store 


E Plumbing & Heating . — ^ Personnel-Labor Rel'ns 
C] Reading Arch. Blueprints ™ Purchasing Agent 

Ci Refrigeration 17 Retail Business Mgmt. 
ART and DESIGN [` Traffic Management 
Commercial Art BUSINESS: SALES 
'ommercial Cartooning — |. Creative Salesmanship 


ie Nat'l Home Study Council. 
Mr. (Please print). Age. Easy pay-as-you-learn plan, 
Special rates to members 
Address. = — 0.5. Armed Forces. E 
i à — — — лн... Zip Code — ICS has over 266 
city — " career-related courses Е 
Occupation. —— — — Employed by— — Working Hours — — A.M. to. P.M. А1765) 
ACCOUNTING Interior Decorating Real Estate Sales DRAFTING HIGH SCHOOL = Rettig, Air Conditioning — Mi 
7] Accounting (U.S. or Can.) : Sign Painting & Design Sales & Sales Mgmt. . Aircraft Drafting Ù High School Business 5 Tool Design 
С] Cost Accounting Sketching & Painting CHEMICAL Architectural Drafting igh School General —  SECRETARIAL [| 
General Accounting AUTOMOTIVE Chemical Analyst Вере Beading, Н Hig Зено Mark. = Clerk-Typist 
Practical Accounting —— Auto Body Rebuilding Chemical Engineering -< Design Drafting | E High School Secretarial = Secretary, Legal | 
Public Accounting кчо Во Ае Ghemical Engineering >: Drafting Technology igh School Vocational = Secretary. begat 


land Electronic = College Preparatory 
ical __ Structural — Preparatory Course for 
H.S. Equivalency Test 


MACH. SHOP PRACTICE 
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22 Maintenance Mechanic 

9 Elec. Eng. Technician (0 Reading Shop Prints 
Industrial Electrician 5 Tool & Die Maker 

Z Motor Repairman E Welding, Gas & Elec. 


Secretary, Professional 
Shorthand 
2 Stenographic = Typist 
TV-RADIO-ELECTRONICS 
Electronics Fundamentals 
5 Electronic Technician 
General Electronics. 
Indust. Electronics Tech. 
Radio Telephone License 


General Chemistry 
Plastics Technician 
CIVIL ENGINEERING 

Civil Engineering. 
Highway Eng. Tech. 

= Sewer Plant Operator 
= Surveying & Mapping 
© Water-Works Operator 


ELECTRICAL 
2 Electrical Engineering 
j Appliance Servicing 


COLLEGE COURSES Practical Electrician 
MECHANICAL Telephony 
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ЖИЙ. Seti Aircraft Mechanic with Equip. Trai 
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Recreation 
Roundup 


...0n the move with PS 


By HERBERT SHULDINER 


Cure for camper slump 


Major camper manufacturers experi- 
enced a disappointing sales season last 
summer, so look for some radically new 
changes in the '71 models. One spokes- 
man for a major manufacturer tells 
PS that his company is making more 
changes in its '71 models than in all the 
years it has been in business. His com- 
petitors have the same plans. 

Meanwhile, motor homes continued to 
display surprising growth last season, 
while other types of units were slump- 
ing. Lower-priced units like Winne- 
bago's Renegade series (above) have 
opened a new market to motor-home 
manufacturers. The Renegades are 
priced from $5,995 to $7,675. Winne- 
bago claims it has achieved this price 
breakthrough without cutting quality 
through production-cost cuts in its new 
highly automated factory. 


Cover-up for sportsmen 


"This versatile shelter is a year-round 
protector against wind, snow, and sand. 
Big enough to accommodate two, the 
Kabbanette folds out in a jiffy to serve 
as an ice-fishing hut, hunting blind, or 
refuge from winds at the beach. Tough 
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All-season buggy fits in car trunk 


Looking for something new? Try the Dunecycle for kicks. This three- 
wheeler will even shed its front wheel to take a ski for snow-sport fans. 
It gets top speed of 30 mph out of its five-hp, four-stroke engine. Drive is 
through a jackshaft arrangement. Price: $460 from A.P.E. Products, 
13727 Excelsion Dr., Santa Fe Springs, Calif. 90670. 


plastic over a tubular-steel frame, it 
weighs only 18 pounds. It's made by 
Daybreak Dynamics, 913 Elm St., Whea- 
ton, Ill. Price is $45. 


Antipollution aids for outdoorsmen 


Exclusive club 


In our era of supersonic speed it hard- 
ly seems that 100 mph is very fast. Yet 
there are less than twenty persons in the 
U.S. who have traveled that fast on 
water using outboard power. Evinrude 
Motors, which holds the world outboard 
record of over 131 mph is forming a club 
to honor anyone who can top the cen- 
tury mark with an outboard, provided 
he does it on a certified course and the 
time is verified by the American Power 
Boat Assn. If you want to be exclusive, 


here's a fast way to do it. Water troubles? The battery-powered 


pocket water purifier (left) is reported 
to convert a pinch of table salt in 
tablespoonful of water into a solutior 
of "free chlorine and other bacteria 
destroying compounds." 'That's enough 


Handy aid for canoeists 


Calif. 94550. The Port-A-Jug (right) is 
a collapsible plastic container that car. 
ries 2% gallons of water and stores flai 


Reader K. J. Mo- 
linaire of Roselle, 
IIL, passes along a 
nifty homemade 
system for easy 
canoe loading. He 
built this roller 
bar out of two 6" 
lengths of broom 
handle whittled 
down to fit into the 
ends of a length of 
1" electrical con- 
duit. Two roller-skate wheels were at- 
tached to the wood ends with 3"-by-14" 
lag bolts. The roller receptacles are 
made out of a 414" length of 1"-by-ys" 
bar stock to form a U whose sides are 
115" apart. The receptacles are bolted 
on any standard-top carriers. Caution: 
Be sure the outside diameter of what- 
ever size bearings you use are wider 
than the conduit; otherwise the loaded 
roller might touch the car roof. 


DeWitt Plastics, Auburn, New York 
13021. 
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"How about this! An ATV and then some!" 


State troopers do not endorse products. 


But this one thinks Lifesaver Radials 
are too good not to be talked about. 


You may have heard lately about 
a new kind of tire. A tire that's 33% 
stronger—that gives 3096 better mile- 
age—than even our fiberglass-belted 
tire. 

A group of people who've had 
good things to say about it are state 
troopers. .. highway safety experts. 

This trooper's face is masked, and 
his uniform disguised, because neither 
he nor his state will lend their names 
io any commercial product. But read 
what he has to say. 

^1 was off to the side when this 
guy raced past me. | floored it to catch 
up. And there І was going into a dou: 
ble curve—Deadman's Curve—at 115 
miles an hour. But | never swerved an 
inch out of my lane. It was like riding 
arail. 

“‘Atter that, I'm getting a set of 
these radials for my own car. | have 
good reasons... ту wife and kids.” 

You can hear the same kind oi 
Story from troopers across the country 
now riding on B. F. Goodrich Radials. 
Exactly the same tires you can buy. 
You'll seldom need the maximum per- 
formance troopers need, even for short 
periods of time. But it's nice to know 
these tires can deliver it. 

Our newest radials are called 
Lifesavers. They're made a whole new 
way with Dynacor* Rayon Cord. So 
they corner better. Take curves better 
Stop quicker. They handle better and 
run cooler at high speeds than fiber: 
glass tires ,.. even our own. 

Lifesavers are the safest tires 
we've ever made. They're the tires 
your life should be riding on. 


The New BFG Lifesaver Radials. 
Your life should be riding on them. 
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That's no ordinary phonograph—it's pro- 
ducing the TV picture on the set behind it. 


VideoDisc Sets 
Record for 
Grooviness 


Pressed into the filmy plastic au- 
dio/video disc below is a groove so 
fine it makes 10 revolutions around 
the record in a band only as wide as a 
human hair. In a band one inch wide 
it makes the rounds over 2,000 times. 
This compares with about 25 revolu- 
tions for an LP record. 

Why so fine? Simple—it takes a lot 
of groove to produce the 25 TV pic- 
tures per second standard on Euro- 
pean TV receivers. Five minutes of 
program material requires almost four 
miles of groove; it has to be fine to 
fit on the record. 

The record is part of a new system 
capable of recording TV and syn- 
chronized sound on a disc. It was 
developed in a joint effort by AEG- 
Telefunken and Teldec, two large 
German electronics firms. 


Filmy plastic disc has miles of groove, but 
only a few seconds of program material. 
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UNDER UNUM 


VAR 


Now that we've discovered the tre- 
mendous problems certain pesticides 
—DDT, aldrin, endrin, and hepta- 
chlor, to name a few—can cause, we 
are being faced with still another prob- 
lem: How are we going to get rid of 
the stuff? Dumping it down the drain 
or throwing it into a fire doesn't help; 
it just moves the problem to a new 
location. 

The state of Massachusetts, first to 
outlaw a long list of pesticides, in- 
cluding DDT, is also one of the first 
to hunt seriously for suitable disposal 
methods. One prime contender for 
the job is a superhot incinerator made 
by Thermal Research & Engineering, 
of Conshohocken, Pa. 

"The prototype currently being stud- 
ied by Massachusetts health authori- 
ties is adapted from incinerators 
originally designed to destroy dan- 
gerous industrial wastes. 

The basic principle behind the in- 
cinerators is this: Water solutions of 
the pesticides are injected into a high- 
temperature gas flame firing tangen- 
tially into a cylindrical burner. The 
1,800°F to 2,000°F flame is hot 


A 


р 


INSECTICIDE DISPOSAL: 
The Heat’s On 


Getting rid of dangerous insecticides is a new 
national problem. Can we burn them up? 


enough to destroy most but not 
condemned bug killers. 

Since many of the problem pes 
cides are chlorinated hydrocarbor 
incineration produces its own to: 
byproducts, called tail gases. To 
rid of them, the incinerators 
hooked into giant scrubbers. Ch 
rides and fluorides are converted i 
their corresponding acids by care: 
balance of the incinerator's flam 
The acids can then be easily absorb: 
in water. 

At present, however, there are 
pesticide disposal facilities in оре 
ation. What do you do with that h: 
can of DDT sitting on the shelf 
your garage? Many states are setti: 
up collection stations where you c4 
turn the chemicals in for disposal 
a later date. 

In Massachusetts, citizens ha 
turned in enough of the stuff 
fill an ammunition bunker 120 fei 
long, and they're working on a se 
ond. Until we come up with a foo 
proof disposal system, the collectic 
and storage of the chemicals is oi 
best alternative. 


Incinerator/scrubber above is one of tl 
designs used to destroy industrial waste 
it could be converted to handle pesticide 
At left, a typical design injects pesticid 
from below into a whirlwind of flan 
created by an external gas burner at bottoi 


© The Gillette Company, Boston, Mass, 


Shaves time. 


This is the shave cream to 
use for that dreaded morning 
rush hour shave (when you shave 
faster than you should—without giving 
the lather enough time to really soak in). 

Why ? Because it heats up right under your nose. And takes less time to soften tough 
whiskers than ordinary cold shave cream. Making it entirely possible for you to get a 
close, comfortable shave in the morning. And still catch the 7:47. 


The Hot One-when you shave too fast for comfort. 


OCTOBER 1970 | 33 


- 


Two-way radio for all cars? To cope with 
highway emergencies, that's the prospect 
resulting from recent FCC landmark ruling 


New Help for Cars in Trouble 


By RON BENREY 


S ьм you're driving along a lone- 
ly stretch of highway on a rainy night. 
Suddenly, what had been your spare 
tire blows out. You're miles from a 
phone. How do you get help? 

Before long, most cars on the road 
may carry the means of solving such 
emergencies—a simple two-way radio 
that several car makers are preparing 
to offer as a low-cost option when you 
buy a new car. 

Two-way radio in every car? That's 
the possibility raised by a recent 
landmark rules change of the Federal 
Communications Commission for citi- 
zens band radio. As a new-car option, 
the radio would be there simply to 
protect you—like seat belts. 

Right now over a million cars— 
about one in sixty—are equipped with 
CB transceivers. Countless other 
drivers slip CB walkie-talkies into 
their glove boxes before they take to 
the highway. The number should sky- 
rocket in the months ahead. 

Why the auto CB boom? Because 
CB Channel 9 is now a full-fledged 
emergency communications channel, 
set aside specially to help accident 
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and disaster victims, and other mo- 
torists in distress. 

Last Spring, the FCC decreed that 
after July 24, 1970, Channel 9 (one 
of the 23 authorized CB frequency 
bands) could only be used for: 

@ Emergency communications in- 
volving the immediate safety of life 
of individuals, or the immediate pro- 
tection of property, ог... 

* Communication necessary to ren- 
der assistance to a motorist. 

Up until the new ruling, Channel 
9 had ordinary status, and could be 
used for routine communication, al- 
though many CB'ers voluntarily 
treated 9 as “the emergency channel.” 
Now, though, the chit-chat and “rag- 
chewing” are positively banned. Vio- 
lations are punishable by stiff fines. 
When you transmit on Channel 9, 
you'd better have a good reason. For 
example: You've been involved in an 
accident and need help; or you've 
happened onto an accident and you 
want to notify the authorities; or, your 
car is out of gas on a bridge. 

Who's listening? When you call for 
help, thousands of volunteers across 
the country will hear. The Electron- 
ics Industry Association estimates 
that there are over 100,000 public- 
spirited CB'ers who monitor Channel 


9, listening for any emergency calls. 
Over 40,000 CB'ers belong to a na- 
tional organization called REACT 
(for Radio Emergency Associated 
Citizens Teams), members of 1,500 
teams. REACT is sponsored by the 
General Motors Research Laborator- 
ies, and its team members actively 
listened to Channel 9 long before the 
FCC ruling gave it official status. 

REACT National Director, Henry 
B. Kreer, reports that REACT team 
members last year provided emergen- 
cy communication for over 1,000,000 
local emergencies, including almost 
half a million auto accidents. 

Essentially, REACT members, and 
non-affiliated monitors as well, serve 
as voluntary links between emergency 
victims and the proper authorities— 
police, fire department, highway pa- 
trol, Coast Guard. 

This past summer, a unique experi- 
ment was begun in Ohio: The State 
Highway Patrol established monitor 
sites of its own in several patrol posts 
throughout the state. Thus, in many 
areas, stranded motorists or accident 
victims equipped with a CB set will 
be able to reach the Patrol directly, 
as well as via the state's 60 REACT 
teams. Patrol Superintendent Robert 

[Cortirued on page 129] 


will carry a 12-foot sailboat = , plus its mast 


m 


, a living room-size roll of carpeting @ 2. 
а snooker table ‚ or a full-size alligator 


, under cover, and still give you all 31 
features the other Dodge Strong Box models do. 


Theres only one way to get power steering =) or 
and Fresh Air air conditioning GE) in a compact 


van, and that is to buy a Dodge. Go ahead, call 
it the world’s biggest compact van. 
Because thats what the Dodge Maxivan is. 
Open its doors and say, "ah!" 


At your Dodge Dealers. NEW DODGE 
- MAXIVAN 
IGRI. STRONG BOX 
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Science 
Newsíront 


Last-minute news 
and notes to keep you 
up-to-date 


By ARTHUR FISHER 


Electric power in hot water 


A vast "hot ocean" that could yield 
15 times the energy output of Hoover 
dam has been discovered beneath Cali- 
fornia's Imperial Valley. Such fields 
are called "geothermal." because they 
form when heat from the Earth's inte- 
rior reaches cold subterranear. water. 
turning it into a seething cauldron at 
more than 500 deg. F. Steam from such 
sites often vents to the surface, and is 
being used to generate electricity in 
Mexico, Iceland, and elsewhere, includ- 
ing California. 

The University of California's Dr. 
Robert Rex said that the source, which 
extends over a 1,000-square-mile area. 
could generate more than 20,000 mega- 
watts of electricity annually—enough to 
meet most of Southern California's pow- 
er needs—for at least 30 years 


Accelerator built for two 


The world's highest-energy Van de 
Graaf accelerator system has been suc- 
cessfully tested at Brookhaven National 
Laboratory. The system uses two elec- 
trostatic accelerators in tandem to at- 
tain its great energy—30 million electron 


volts for hydrogen ions. Each of the 
“twins” is sealed in a 140-ton steel tank. 
In the photo above, scientists inside one 
tank are inspecting the 10-million-volt 
terminal in the center of one of the 80- 
foot-long accelerators. The rings you 
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A place for way-out future astronomers? 

The late 1970s may find this free-flying astronomical observatory 
aloft. In this Martin-Marietta mock-up, technicians are at port where 
craft would dock to orbiting space station. Three-meter telescope would 
attach to other end. At left are solar array panels (for power) that un- 
roll like window shades. 


see are used to distribute the 10 million 
volts evenly from the terminal down to 
zero volts at each end. 

The Brookhaven system can be used 
to accelerate almost any kind of nega- 
tively or positively charged particle man 
is capable of producing. This makes it 
extremely versatile. And because the 
energy gain with heavy ions is very 
large, it will be possible to fuse one type 
with another, creating entirely new ra- 
dioactive nuclei, which may well be 
extremely valuable in medicine and in- 
dustry. Says Brookhaven’s Director, 
Dr. Maurice Goldhaber, the accelerator 
“brings a new dimension to the study of 
the micro-world of the atom.” 


RUM go on the ocean floor 

It may look rum, but it works. That's 
the verdict on RUM-the Remote Un- 
derwater Manipulator. The new sea- 
floor vehicle has completed one phase of 
trials off the California coast with flying 
—or at least streaming—colors. Built by 
the Scripps Institution of Oceanography 
for the Office of Naval Research, RUM 
looks like a tank that has suffered an in- 
formation explosion. The tracked ve- 
hicle is festooned with dolly- and boom- 
mounted TV cameras, binaural listening 
hydrophones. scanning sonar, an acous- 
tic ranging device. an echo sounder, two 
light reflectors. and a long, jointed ma- 
nipulator arm and hand that can exert 
50 pounds of force in any direction, or 
lift loads of 1.000 pounds with a hook. 

RUM has been tested both in shallow 
water and at 3,300-foot depths. It is car- 
ried to its working position on the sur- 


face in a 45-foot-square Oceanographic 
Research Buoy (ORB) and then lowered 
through a well by a 10,000-foot tether 
cable. As the monster crawls along the 
sea floor, it tows ORB behind it. RUM's 
advantages are that it can go—and stay 
many days where it's difficult or impos- 
sible for fragile man to explore in person. 


New image-storing technique 


гч» 


A Bell Laboratories scientist projects 
his company's symbol from a ferpic— 
a ferroelectric ceramic picture device, 
made from a material first announced 
by Sandia Corp. In a ferpic, an image 
is stored as a variation in the way the 
ceramic plate transmits polarized light. 
The image can be stored indefinitely, or 
electronically erased or changed. Appli- 
cations will be in low-cost, solid state 
information displays. 


The Army can take your hobby 
and turn it into a career. 


Tear down an engine 
or snap a picture or solder some 
wires to a speaker to rock the 
room. 

Maybe you call it a hobby 
or a knack or maybe even your 
thing. 

And, you know, the Army 
can take that favorite talent of 
yours and turn it into a rewarding, 
lifetime career. 

We have more horsepower 
than the Motor City. 

We have cameras that can 
take a portrait of a bird a half 
mile away. 

We have electronic 
equipment so new that it hasn’t 
even been named yet. The Army 
needs people to run it all and 
keep it running. 

We can train you to be an 
expert. What's more, we'll 
guarantee this training in writing 
before you enlist. 

Send for our free book. 
Use the coupon or write: Den: АИ Tanton, Va 25985 — 
Army Opportunities, Department р pius пон то so toe t Am aem y 
200A, Hampton, Virginia 23369. н : | 

It’s full of things. Maybe 
yours is one of them. 

Your future, your decision. 
Choose ARMY. 


Name. ан Date of Birth... 


Address 


City. County. 


State Zip Phone. 


Education. 
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Wherever you find ’em, 
targets are big and 
bright with a K Model. 


Weaver's famous K Models make 
the difficult shots look easy. 


You see a magnified target. 
You aim quickly and easily. You 
shoot with consistent 

accuracy — and safety. 


Precision lenses are all designed, 
Ground polished, magnesium 
luoride-coated, and inspected by 
Weaver craftsmen. Micrometer 
Click adjustments provide 
split-inch sight changes for 
dependable accuracy. 


Exclusive triple weatherproofing 
means outstanding performance 
under roughest conditions. 
Lightweight steel tubes 

are carefully hand-polished 

and gun-blued. 


Find a K Model for your rifle. 
Dealers everywhere offer eight 

K Models, from 1.5-power to 
12-power, priced from $29.95. 
Write for free 1970 catalog: 

W. R. Weaver Company, Dept. 102, 
El Paso, Texas 79915. 


The trophy takers. 


think 


foam tape 


E 


It's self-adhesive! 


Ideal for easy weather stripping of 
doors and windows plus hundreds 
of other uses. Sticks to any dry, 
clean surface. Available at the 
M-D Weatherproofing Center of 
your Hardware or Building Supply 
Dealer. 


| WHY OF ME- 


**The practical section on 
the car—how the engine 
functions, the transmission, 
power steering and brakes— 
is worth the price all by 
itself.99 Publishers’ Weekly 


And that's just 
the beginning! 
THE HOW AND 


CHANICAL 
MOVEMENTS 
takes you on a 
fascinating tour of 
the whole world of 
machines and me- 
chanics, emphasiz- 
ing the machines 
oj today and to- 
morrow. Yes, whether it’s your сагв 
transmission, a sabre saw, or turbo jet 
engines, this book tells (and shows 
with nearly 300 illustrations!) exactly 
how it works. 

Send $7.95 for your copy of this 
brilliant picture-and-text adventure 
into the world of mechanics today! If 
you're not delighted with THE HOW 
AND WHY OF MECHANICAL 
MOVEMENTS, you may return it 
within 10 days for a full refund. 
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Our 50th year. Oklahoma City, Okla. 73125 U.S.A. 


44 Hillside Avenue, Manhasset, N.Y. 11030 


Science Newsfront 
[Continued] 


It's a red tornado 


What caused the peculiar tornad 
shaped formation in this picture? A ji 
plane flying through a cloud of colorc 
smoke released by the tower at left. Ti 
all part of a NASA investigation of tu| 
bulence in the trailing wake of aircral| 
Ordinarily, of course, this whirlpool 
turbulence is invisible to the pilot of 
plane following behind. This can spd 
disaster to a small plane in the wake 
a big jet. The Federal Aviation Agend 
will use data from these experiments 
set safe following distances near ai| 
ports. (Note: The National Transpo| 
tation Safety Board has just warnd 
that wake turbulence can be dangeroi 
to small planes even when they are on. 
runway parallel to a landing jet.) 


Catching the uncatchable 


"Go and catch a 
falling star..." Bell 
Laboratories scien- 
tists have achieved 
the near-equivalent 
by taking a stop- 
action photograph of 
the world's fastest- 
moving "'object"—a 
pulse of laser light. 

You can see the 
pulse as a cigar- 
shaped streak in the 
stoppered bottle of 
water shown. It is 
traveling from right 
to left and is actual- 
ly about a fifth of 
an inch long. (The 
numbers below rep- 
resent millimeters; 
the length of the 
pulse is exaggerated by the exposure, 
The light itself is green. It is visibl 
because it is being scattered by very fi 
particles of milk suspended in the wate: 

Secret of this remarkable picture is 
new shutter, developed by Michel Di 
guay and John Hansen, which make 
the exposure in 10 trillionths of a se: 
ond—the duration of the pulse. It wor! 
by changing the light-polarizing prope 
ties of a chemical. The changes are trig 
gered by the laser light itself, makin) 
possible an incredible degree of syn 
chronization. The new shutter break 
the old ultra-high-speed record, held b; 
another type of chemical shutter, b; 
about 100 times. 


4 
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TAKE ONE 


It could be worth 
$200,000 to you. 


NTS wants you to have one of these 4 
catalogs, free. Each one covers a different 
field of opportunity open to you now. Any one 
of them can mean an additional income of 
$200,000 in your lifetime. Maybe a lot more. 


NTS will open the door to this exciting new 

world — where there is greater income and 

security than you ever dreamed possible. > 
е) 


How? By letting NTS give you the technical T 

skills you need, through home training. There oc 
is no better way to become a skilled technician ч 

or increase your income potential. 

NTS “Project Method” home training makes a 

big difference. You learn faster and easier — 

because you train with professional tools and 

test equipment, included in every course. No 

extra cost or kit deposits. 

Check coupon below for the catalog and 

home-study course that interests you. There 

is no obligation. en 


APPROVED FOR VETERANS 


NATIONAL 2 SCHOOLS 


Worldwide Training Since 1905 

4000 South Figueroa Street, Los Angeles, Calif. 90037 
High School at Home National offers accredited High School programs. 
Take only subjects you need. Study at your own pace. Everything included 
at one low tuition. Check special High School box in coupon for full infor- 
mation and free catalog. 
SEND FOR FREE CATALOG & SAMPLE LESSON 
Classroom Training at Los Angeles. You can take classroom trainin, 
at Los Angeles in sunny Southern California. NTS occupies a city bloci 
with over a million dollars in training facilities. Check box in coupon. 
Accredited Member National Association of Trade and Technical Schools; 
National Home Study Council 


CHECK NATIONAL == SCHOOLS 


ONLY! 4000 So. Figueroa St., Los Angeles, Calif. 90037 


Please rush FREE CATALOG and SAMPLE LESSON on course checked. 
Electronics Division 


Electronics Division 


Multiply your income with space age skills | COLOR TV 
in Computer Electronics, Color TV & Radio . IN. 
Servicing, Automation/Industrial Electronics 
or Electronic Communications. All courses 
include valuable kits like Color TV, Two-Way 
Radio Transceiver, Oscilloscope, and more. 
All at no extra cost or kit deposits. Check 
coupon for new, free color catalog now! 


Mechanics Division 


NTS puts you into America’s largest industry 
fast. You can start earning almost as soon 
as you begin. Professional diagnostic test 
equipment included at no extra cost. Plus 
bonus "hot shop” lessons. Choose from four 
big automotive fields. Check below for new, 
free color catalog, complete details on all 
courses and equipment. 


C Master Course in Color TV Servicing H папе сиве, — 
itioni ji 0 Color TV Servicin laster Course in Electronics | 

Air-Conditioning, Refrig- | C] Master Course inv & Radio Servicing п [К "d АПШЕ 
eration, Heating Division О Practical TV & Radio Servicing | 

Y У 9 - C Master Course in Electronic a LL MP l 
Install and maintain today's complex air-con- Communications O Basic Electronics 
ditioning, refrigeration, and heating systems. Air Conditioning /Refrigeration/ Heating Division 
As an NTS master technician you can handle "A ч т ERU " | 

1 Н i Master Coui Air Condi- Air Conditioning & Heati 

any jo. Or, you can go into your own busi- Пп, Refrigeration & Heating О атат 
ness, “Project Method” makes your training | Mechanics Division і 
interesting with all new tools, tester, and Master С in Auto & 
instruments. No extra cost or kit deposits. a Trock Mechanics “includes Diesel) H need cat они 
Send for new catalog. Check coupon today. C Automotive Mechanics O Engine Tune-up & Electricity | 
Home Appliance Division C Home Appliances "s мении түтө Appliances Servicing і 
Earn your present weekly salary in a day! Technician's Course C Handyman Appliance Repair 
You can by professionally servicing ranges, " ө 
ев ders honesti е | High School Department C High School At Home | 
tioners, and other appliances. Open your Name. Age — 
own shop, or get a top job with a first-class I Address. | 
service company. New, exclusive Circuit 
Trainer, Circuit Tester, and tools — all in- ? City. State. Zip. І 
cluded at по extra cost ог kit deposits. New [ Check if interested in veteran training under the new GI Bill. 


© Check if interested ONLY in classroom training at Los Angeles. (Dept. 202-100) 
Es шш шыш шын шыш шыш шыш шыш — шыш m- Йй 
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catalog. Check coupon, below. 


Сс 


with CASITE 


Casite Motor Honey 
added to your crankcase oil stops 
oil burning! Eliminates smelly, air- 
polluting blue smoke . . . the tell- 
tale sign of engine wear. 

Casite Motor Honey platescylinder 
walls and moving engine parts with 
asuper tough, slippery oil film that 
cushions parts, sealscompression, 
reduces friction and wear. Motor 
Honey toughens and fortifies any 
oil. Increases its viscosity index 
andfilmstrength. Result:aquieter, 
more powerful, smoother running 
engine. Try it! Results guaranteed 
or double your money back! 


Buy it at your Service Station 


Out-filters them all ! 


A HASTINGS? 
e DENSITE FILTER 
~ Heavy duty, depth-type 


Hastings Manufacturing Company 
HASTINGS, MICHIGAN 49058 
PISTON-RINGS e FILTERS e CASITE ADDITIVES 
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traps dirt other filters miss | 


Wordless 
| Workshop 


By ROY DOTY 


UL 
S C ITE 


You get more for your money from NRI 


COLOR TV 


TOTALLY 
ENGINEERED 
FOR TRAINING 


BUILD • TEST + EXPLORE AIL this is yours — from Achievement Kit, to solid state Radio, to training-engineered Color 
TV set—when you enroll for NRI's TV-Radio Servicing course. Other courses equally complete. Unique train- 
ing methods, “bite-size” texts, many personal services have made NRI the leader in its field for over 50 years. 


NRI Programmed Equipment Gives You Priceless Confidence, 
Makes Learning TV-Radio, Electronics Fast and Fascinating 


NRI pioneered the idea of supplying home- 
study students with custom designed training 
kits to give practical on-the-job experience as 
you learn. Today, NRI’s “3-Dimensional” train- 
ing can’t be equalled. You get more value— 
from the exclusive Achievement Kit sent the 
day you enroll, to “bite-size” texts and custom 
training equipment. Learning TV-Radio, Elec- 
tronics or Communications at home is easy, 
exciting, the NRI simplified, dramatized way. 


BE A SKILLED TECHNICIAN IN AMERICA’S 
FASTEST GROWING INDUSTRY 


Regardless of your educational background, you 
can learn the Electronics field of your choice the 
practical NRI way. The NRI color catalog, sent 
to you free and without obligation, tells you how 
you can qualify quickly to be a part of the fast 
growing Electronic Age; about engineering jobs 
in business, industry, broadcasting, government, 
now offered to men without college degrees. It 
will open your eyes to the great number of suc- 
cess opportunities available right now in the 
high-pay world of TV-Radio Servicing, Broad- 
casting-Communications and Industrial-Military 
Electronics. With NRI technical training, you 


can take your choice of a wide variety of career 
CASH IN ON THE BOOM © 
IN COLOR TELEVISION 


The NRI TV-Radio Servicing course 
includes your choice of black and 
white or color TV training equipment. 
Color TV needs thousands of trained 
men to keep pace with millions of sets 
being sold every year. NRI prepares 
you quickly. Cash in on the boom. 


openings or have a business of your own. And if 
you choose one of five NRI courses that include 
FCC License preparation, you must earn your 
FCC License or NRI refunds your tuition! 


MAKE $5 TO $7 AN HOUR EXTRA 
IN SPARE TIME STARTING SOON 


Tens of thousands of NRI graduates are proof it 
is practical to train at home in your spare time. 
Keep your present job while preparing for a 
better one, and earn $5 to $7 an hour extra in 
spare time while you train, fixing sets for friends 
and neighbors. NRI shows you how. Equipment 
you build and keep becomes useful in your work. 


STEP UP TO BETTER PAY, A BRIGHTER FUTURE 


NRI can help you, but the decision to act must 
come from you. Decide now to move ahead . . . 
mail the postage-free card today for your FREE 
NRI color catalog. No obligation. No salesman 
will call NATIONAL RADIO INSTITUTE, 
Electronics Division, Washington, D.C. 20016. 


APPROVED UNDER GI BILL 

If you served since January 31, 1955, or 
are in service, check GI line on postage- 
free card or in coupon. 


Mail insert card for 


your FREE NRI = 


color CATALOG ё 


No salesman will call 
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Line up a shot with the electronic cue and shoot—straight shots, banks, or combos. 


Games Computers Play 


Who needs a billiard table? 
Now you can shoot pool on 
a computer's TV screen 


l studied the chess set displayed on 
the computer TV screen. At my com- 
mand, the black queen’s pawn moved 
two blocks forward. The screen 
blinked—the computer was thinking 
—then the white queen’s pawn moved. 

I was at Information Displays Inc., 
a computer graphics firm in Mount 


For a real challenge, tackle a computer in 
a game of chess. To play, touch piece, then 
indicate square you want to move to. 
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Kisco, N.Y. Under the guidance of 
Carl Machover, IDI vice president, 
I was playing chess with a computer. 

Computer games were introduced 
some years back. The news is how 
far they've come since mastering 
their first, elementary ploys. After I 
lost that chess game I found out. 

Machover flipped a few switches. 
The chessboard vanished and an im- 
age of a pool table, complete with a 
rack of balls, appeared on the screen. 

Using a cable-operated electronic 
probe as a cue, I aimed and sent the 
cue ball flying into the pack. 'Then I 
settled down for some real fun, work- 
ing on simple shots and trying to get 
the feel of the "table." I found I 
could make cuts, banks, even com- 
binations. The display behaved just 
like a real pool table. The only dif- 
ference: I couldn't vary the force of 
my shots—the “balls” always traveled 
at a fixed speed. 

The games are just for fun, but 
they demonstrate the adaptability of 
computer graphics. It's a new field, 
and in applications such as air-traffic 
control it could very well save your 
life some day.—Sam Shatavsky 


Three New 
Minibikes with 
Lots of Options 


onto the seat of a top-flight minil 
astepatatime. Buy either the tl 
or four-hp model in the new lind 
Gilson Holiday bikes. Later you 
add options like rear shocks, fend¢ 
and decorative trim (standard on 
top-of-the-line five-hp Holiday 19| 
If you like, you can even change up 
the 190's five-hp engine and two-sp: 
drive. 

All models have front coil ch 


Now there’s a way to ease ni 


Tecumseh engines, and jack: 
drive. All use centrifugal clutc! 
but the 190 has two clutches and + 
chains. As speed increases, the si 
ond clutch engages and the gear ral 
changes automatically. 
Gusseted frames instead of с‹ 
ventional butt welds, safety igniti 
kill switch, alternator-powered erb 
b 


split wheels for easy tire service, 
bearings throughout, and other qi 
ty features make the new Gilsons : 
teresting entries in the growi 
minibike market. 

Prices? $179.95 for the three- 
model, $209.95 for the four, a 
$289.95 for the five.—E. F. Lindsl 


Fancy features—chrome fenders, headlig 
taillight, and trim—are standard on Holic 
190, options you can add to other Gilso 


> = 
Inspection of the 190’s dual drive chain: 


quick and easy. Remove a single clip a 
guard over clutches, and drive comes « 


Simoniz Master Wax 
is tougher than the 


toughest detergent. 


Actual photograph after y y ED k Га y- Ў 

44 саг washes. Master Wax h j ЖК ee 
still beads, still shines... nt : | , "i = "n 

it won't wash off. " - Toe f 9 


Master Wax your car and you'll have a 
detergent-proof shine. And your first 
wash will prove it. Get out a bucketful 
of the toughest detergent you'd use on 
a car. Scrub and clean all you want. 
After the rinse you'll find Simoniz 
Master Wax still beading and shining 
...the wax protection 
just won't wash off! 

Master Wax by 
Simoniz. (Liquid — — 
or pre-softened.) 
Tested through 
44 consecutive 
car washes— 
without wash- 
ing off. 


‚ PAR WAX 
| SH OFF 


Simoniz Master Wax- 
~ liquid or pre-softened 


Wont wash off! 


| 


SIMONIZ is a registered Trade Mark of Texize Chemicals, Inc. 
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266 


COURSES 


Pick the one that can do the most 
for you! 

266 courses-that's how many ways ICS 
offers you to get ahead. See partial list- 
ing below. Whatever your interests or 
job aspirations, whatever you'd like to 
be or do-from accounting to engineering 
-there's an ICS course for you. To help 
you get ahead faster in your present job. 
Ог find a new career. 


Study and learn in your spare time. 
Personalized guidance from experts 
through each step, Bedrock facts, theory, 
practical application. ICS makes study 
and learning fun. Then comes coveted 
ICS diploma to graduates. You're on 
your way! 

Get started today. Clip and mail the 
coupon now. We'll send you free 3- 
booklet Success Kit that has helped 
thousands. No obligation. Do it today. 


Blueprint Reading. 
Electrical and Electronic. 
Mechanical 


Electrical 
{ec Етен 
[4 ү тола 
Motor Repairman 
Practical Dectrican 
Engineer 
СОНЫ Courses) 
nemai ivi 
i [m 
Mechanical 
Sanitary Structural 
High School 
Art and Design High School General 
Commercial high Seto! Secretar 
Commercial Сур College Preparatory 
Sien Painting & Design ОСЕТЕ 
Sketching а Painting С 
‘Automotive nS 
‘Auto. Electrical Techn. Reading Shap Prints, 
Auto: Technician Tool & Die Maker 
Ае Specialist Mechanical 
ро ede ger. 
"yáraulic Pneumatic Power. 
Arees E nlstraion ну Pa 
оне Semen Е Бе 
ging a Small Sto Engineering 
ges Com "Contro 
Secretariat 
бету 


sonal Secretary 


General Chemistry 


Givi! Engineering ronie 
Civil Enginee Electronie E Tecnician 


Highway Ene, Tch, 
Surveying & Mapping 
College Courses 
American History ber 


Electronics 
'undamentals. 


Writing. 
nd Wr 


Free-Lance Writing. 
Other (Please specify) 


feteran approved 
v tuition таала, 
Drafting ‘Accredited Mem! 

Aircraft Drafting National ome Study Councit 
Architectural Drafting ICS, Scranton, Penna. 18515 


tran Prog ming 
Programming the 36 


IC International Correspondence Schools 
Division of Intex} 


ee eee ШЫ 
Mail to к Scranton, Ts9743 


Canadian residents: Send coupon 
Our alat in Canada wil reply. 


Vm interested in a program of independent study. Send, me 
Your ft 2000006 Success Kt: (P haw ро Pod 30 


оГ ie job tps, (2) Sample seli-instructon text 
Showing famous 1GS тет, (3) Cia for sujet indicted. 


Cours 


Мате ме, 
Home Addr 
City. State, Zip Code. 


Гс 7975 ————— 
Employed by. 


Working Hours. — — — — — — — AM. to_. 
CONVENIENT PAYMENT PLAN 


РМ. 
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THE SKILLFUL DRIVER 
If a Car Blocks Your Lane... 


You are traveling toward a T-junction on a four-lane 
highway, in the fast lane, and creeping up on two slower 
cars. Everything looks clear, then suddenly: The car 
nearest you veers out into your lane, without signaling, 
and comes to a stop. The driver wants to make a left 
turn, but oncoming traffic keeps him from completing the 
maneuver. You are too close to stop in time in your own 
lane. There's no room to pass on the left, and there are 
double yellow lines all along. The answer is to swerve 
right, first checking your mirror to make sure the right 
lane is clear. If there is traffic behind, give a right-turn 
signal and maintain speed as you move in ahead. If 
there's no one behind, you have time to slow down be- 
fore you swerve. How close can you get to the standing 
car before starting the swerve? Our tests show that, with 
a standard-size car, you need at least 60 feet to complete 
a lane change at 60 miles an hour and still remain in full 
control of your car. 


IS YOUR BODY GENERATING 
ITS FULL 14 HORSE POWER? 
IF NOT, GIVE IT A TUNE-UP! 


In top condition, the human body can generate as much as 14 horse- 
power! Can you? If you're like most men you're not in good enough 
shape. But you can be! Regardless of your age, weight, or present 
physical prowess, you can tune your body to peak performance by 
Кы the scientific fitness program in the FITNESS AND MEDICAL 


by Lawrence 


**A manual particularly well suited 
to the relatively sedentary man 
whatever his age... Booklist, Chicago 


Yes, this superb book can help you get in top shape and 
stay there. And, the physical fitness program it gives you 
does much more than just firm flabby muscles, flatten your 
mid section and give you a more vital, youthful look. It 5 
improves efficiency of heart, lungs, circulation! Your over- " J F am ADi Correct bandage 
all body strength increases, endurance goes up, flexibility for collarbone: fracture, 
and coordination improve. You're less tense, don't tire as 
easily. 

With OUTDOORSMAN'S FITNESS AND MEDICAL 
GUIDE you get the finest all-round program ever devise 
for sportsmen. You'll be in top trim all year round — with 
the extra bonus of zest and vitality in everything you do. 
There's no expensive equipment, no diets, no gimmicks, 
no regimen Just sound active living for top health. YOU 
actually choose the peak of fitness you want to reach. 


A HEALTH AND MEDICAL GUIDE 
You get not just exercise but everything about good health! 
Learn all about nutrition and diet, hormones, рер pills, 
insomnia, fatigue, smoking and drinking, cholesterol, natu- 
ral foods, overweight, vitamins . .. and more. 
EXPLORES — AND EXPLODES — COMMON 
MEDICAL FALLACIES 

Is whole wheat more nutritious than white bread? Do 
oysters and lean meat increase virility? What about high 
protein diets for athletes? Natural diets? Get sound medi- 
cal answers to all these questions (and hundreds more) 
in this great fitness book. 

ALL THE LATEST FIRST AID TECHNIQUES, TOO 
There’s a complete run-down of first aid techniques, too, 


какы life-saving emergency procedures like mouth- ‘SURVIVAL STILL: Condenses CLOSED HEART MASSAGE: 
to-mouth resuscitation, closed heart massage, how to deal ‘two quarts of drinking Just one of luable 
with internal bleeding, tourniquets, pressure points, what water a day! emergency techni given. 
to do for choking, shock, Poisoning, fractures, sunstroke eee "41 
— every emergency you can think of! MAIL THIS COUPON TODAY Р51070 
HOW TO COPE WITH OUTDOOR EMERGENCIES | BOOK DEPARTMENT | 
Survival techniques for those emergencies that could never | 45 Hittside Avenue, Manhasset, N.Y. 11030 | 
happen to you — but just might! How to survive in high 

altitudes, dry desert heat, extreme cold. In-the-know tech- Please rush my copy of OUTDOORSMAN'S FITNESS AND 
Diu for frostbite prevention, insulation control body MEDICAL GUIDE postpaid. | enclose $4.50 in full payment. 
dehydration. An incredible “drownproofing” system that 1 
works for swimmers апа non-swimmers alike. Name. 

Yes, OUTDOORSMAN'S FITNESS AND MEDICAL | 
GUIDE is the book that will tune you up to an amazing Address. 1 
new high! You'll feel the difference and you'll see the l 
difference in improved wind, agility, stamina and coordi- city. state. Zip. 
nation, The illustrations and medical facts alone are worth 
the price of the book. Why not put this all-round guide to MONEY BACK GUARANTEE 


work for you starting today. 
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Avco Grand Lodge (above) is built on new International 
Harvester chassis (right)—the first for motor homes only. 


Made for Each Other: 
Chassis and Motor Home 


Interior luxury of Avco motor home is as impressive as the unique frame it’s built on. 


By JIM DAVIS 


Te first chassis ever designed exclu- 
sively for a motor home has been 
introduced by International Harvester 
—and it's loaded with features that 
promise a more stable and safer ride. 

Look at some of those features: a 
self-adjusting, hydraulic dual split 
brake system, with the largest brake- 


NT AY 


Outboard suspension system, optional fea- 
ture of International chassis, reduces sway 
and tilt in the rear end. The rubber springs 
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lining area for motor homes; an Inter- 
national V-392 engine, rated at 236 
hp net; an automatic leveling system 
operated through a dashboard control; 
and an optional rear outboard suspen- 
sion system. 

The outboard suspension is the 
Mor/Ryde system, which consists of 


are bolted on the chassis about a foot 
farther out than leaf springs would be. 
Estimated life of springs is 15 years. 


Automatic leveling system in chassis has 
a jack like this at each wheel to make it 
easier to level vehicle in parking spot. 


two sets of rubber springs bolted onto 
the frame, about a foot outside from 
where standard leaf-spring centers 
would go. It's like putting pontoons 
on a canoe. It reduces sway and tilt 
more effectively than the heaviest 
springs previously used. 

First motor home to use the Inter- 
national chassis is the Avco Grand 
Lodge, and Starcraft will soon intro- 
duce the new chassis in its motor 
homes. The chassis comes in 137-, 
159-, and 178-inch wheelbases. W= 


og 
Extending oil filler and dip stick are nice 


touches on new chassis, and make proper 
maintenance easy. They’re optional features. 


ar pollution 
solutions 


With a Craig in the car, you con- 
trol what you hear. Listen to tape 
cartridge albums of your favorite 
recording artists whenever you 


SUGGESTED 


Friends! PRI 

Motorists! RETAIL CES want to. Just roll up the windows 
Countrymen! FROM $5995 and your car becomes a beautiful 
The ears of stereo sound chamber. 


Act now! Visit your Craig dealer's 
Ear Pollution Control Center and 
see the many different Craig Car 
Stereo Tape Players on display. 
Your Craig dealer knows he must 
make sacrifices, too, if we’re 
going to end ear pollution, so he’s 
featuring special prices on all 
à models beginning at just $59.95, 
| suggested retail for the 8-track 
j| model 3126. You'll find a Craig for 


America have 
taken such a beating 
lately that they're worn down to 
the drums! Are we going to stand 
by while our senses are dulled by 
the ugly din of ear pollution? 
No! We're going to fight the 
threatening noises on our 
streets and highways with 
the ear pollution 


раа # every car including models with 
Craig Car Stereo е including Й els wi 
Tape Player. AMand FM Stereo radios. Choose 


j your weapon now while the price 
is right and make music, not noise. 
Remember Craig. 

The Ear Pollution solution! 


MODEL 3121 


MODEL 3108 


MODEL 3126 


CRAIG 
CAR-STEREO ~ 
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New’71 Ford pickup 
works like a truck, 
rides like a car. 


Twin-I-Beam suspension is one of 
the reasons. Consider these others: 


Biggest cab of any pickup. 


Combined headroom, legroom, shoulder 
room and seat height dimensions exceed 


those of any other pickup cab. 


Only Ford has Twin-I-Beam independent 


front suspension. 
Wheels step over 
bumps independently 
to smooth the ride. 


Levelest, quietest ride of them all. 

Virtually no nosedive on braking, less side- 
sway oncurves. Independent tests proved Ford 
is quieter than all other leading pickup makes. 


Most luxurious. 
Choose from four 
levels of luxury... 


all the way up to 
the unique Ford 
Ranger XLT, most 
luxurious pickup 
ever built. Distinctive good taste marks the XLT: 
wood-tone accents, thick-pile carpeting, deep- 
cushioned seats upholstered in pleated cloth and 
vinyl, plus luxury options like AM/FM stereo and 
air conditioning. 

I-beam front axles. 

A Ford exclusive. Both axles are drop-forged I-beam 
design. Everybody's big trucks use I-beam 

front axle design for greater strength. 


Radius rods help hold alignment 
better than any other front sus- 
pension system. Only Ford 
pickups offer radius rods. 


Self-energizing brakes stop quickly, smoothly, 
with little pedal pressure. Self adjusting for 
lower service costs. 


Welded, instead of bolted, pickup box 
stays strong, resists working loose, means 
greater quietness, less chance of rust. 


Leaf-type rear springs, like all big trucks use, for 
better stability. Exclusive Flex-O-Matic 

rear suspension, standard on F-250 

and with heavy-duty 

springs on F-100, keeps 

the ride smooth, with 

or without a load. 


Makesure your next pickup includes the better ideas 
you get only from Ford. See your Ford Dealer for 
the pickup that works like a truck, rides like a car. 


PICKUPS 
D 


New: Minto’s Unique 
Steamless “Steam” Car 


This antipollution car uses an external-combustion 
engine with a refrigerant for a working fluid. Soon it 
will go into production—in Japan 


By E. Р. LINDSLEY 
ILLUSTRATION BY RAY PIOCH 


1. about now, if you happen 

to be a reader living in the Southeast, you may see a 
Datsun station wagon pull up to a stoplight: It will prob- 
ably catch your attention because you won’t hear the en- 
gine idling as the driver waits for the light. You'll also 
notice that the little wagon moves out briskly and almost 
silently—the only sound will be a soft whine. And you 
won’t see any exhaust. You will be looking at the proto- 
type of one of the first really pollution-free cars ever built 
—one that Datsun’s maker has agreed to produce by 1972! 
Under the hood will be a small, and unique, engine 
driven by expanding fluorocarbon. The heat to expand 


Prototype of Minto car is Datsun station wagon 
fitted with special components. Kerosene or 
other fuel is burned to boil refrigerant liquid. 
Expanding gas drives compressor-like engine, 
then condenses to liquid and recirculates. The 
system is virtually pollution-free. 


CONDENSATE 
RETURN 


ALTERNATOR 


VAPORIZATION THROTTLE ENGINE 


CHAMBER VALVE 


) 

AUXILIARY = 
ENGINE — 

SECONDARY 

CONDENSER 
EXPANDED 

= REFRIGERANT 

FROM ENGINE 


EFRIGERANT 
ROM 
OILER 


BURNERS ‘AUXILIARY 


CUTOFF 
REFRIGERANT INTO ENGINE PORT 


the R-113 fluorocarbon refrigerant will come from burning 
hydrocarbon fuel, probably kerosene (although almost 
anything will do). According to Wallace L. Minto, devel- 
oper and President of Kinetics, Inc. in Sarasota, Fla., the 
secret is no secret—external combustion, properly engi- 
neered, of course, produces only carbon dioxide and water. 
Both are normal components in our atmosphere. The 
Datsun will emit no semiscavenged lead, no measurable 
oxides of nitrogen, and virtually no carbon monoxide. 
Steam-engine fans, aware of the merits of external com- 
bustion and the simplified mechanics and drive train 
made possible by expanding a nonburning gas, have long 


DIFFERENTIAL 
REFRIGERANT 
TO BOILER 


ACCELERATOR 
AND LINKAGE 


TRANSMISSION 
(TEST MODEL ONLY) 
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Datsun station wagon being fitted with refrigerant engine will re- 
ceive the boiler housing seen in foreground. Housing looks over- 
size; actually, it fits precisely under the wagon. 


foreseen just such a car. But practical problems in apply- 
ing steam have stalled, so far, even the biggest names. 
Some of the problems with steam are: 

@ Freezing in cold climates 

* High pressures and superheat needed for efficiency 

9 Bulky size of boilers and piping 

€ Hazard from hot water and steam in an accident 

€ Large water volume, wasteful of heat energy on cool- 
down. 

Wallace Minto thinks he has the answer in Ucon R-113 
fluorocarbon, Union Carbide's name for a common, non- 
combustible refrigerant. (Du Pont's name for it is Freon.) 
R-113 vaporizes at 117 degrees F, a fact of overwhelm- 
ing importance to safety. Moreover, R-113 has the ther- 
modynamic characteristics needed; it doesn't freeze; it 
liquefies readily within a condenser of practical physical 
Size; and, because of its high density, it can be handled 
in small pipes and valves. All of these qualities make for 
lighter, stronger, and less-expensive parts, which can be 
fitted into an autcmobile economically and practically. 

A thorough engineer. “The numbers have to check out" 
is one of Minto's favorite expressions when he talks of the 
complex laws of gas expansion, entropy, and the work 
available from an engine. To prove his “numbers,” Minto 
first built a test model using the unlikely combination of 
a VW minibus and a genuine Stanley Steamer engine. 
Burning propane as a convenient heat source, he cooked 
his batch of R-113 in a tubular boiler, fed it through the 
old Stanley engine very successfully, and condensed it in 
some cobbled-up cooling coils from conventional refriger- 
ation equipment. This was the classic Rankine cycle, 
using the working fluid—in this case R-113 instead of 
steam—over and over. Unlike the dramatic bursts of ex- 
haust steam from old-time locomotives, the Rankine cycle 
chills the engine exhaust back into liquid, collects the 


Inventor Wallace L. Minto points out rooftop condenser for 
ancient Stanley Steamer engine, driven by refrigerant fluid, that 
powers this VW minibus. Vehicle was a test bed to prove theory. 
52 | POPULAR SCIENCE 


Refrigerant boiler, made of coiled steel tubing, was set up as 
shown for testing. One like it will slip inside aluminum housing 
under the car. The burners fire into the front opening. 


liquid, and re-injects it into the boiler for use again. 

Unfortunately, the Stanley engine was a reciprocating- 
piston type, and efficiency was not very high. What was 
needed was a rotary engine with parts that kept turning 
without changing direction every 180 degrees. A turbine 
could be used, but turbines lack low-speed torque, work 
better when wound up tight at constant speed, and take 
some pretty hefty gear reductions to get down to the work- 
ing range for a car axle. Minto sought a positive displace- 
ment power plant, one that started with high torque from 
a dead stall—as did the old piston steam engines—and that 
would eliminate clutches, gear shifts, torque converters, 
and the other heavy, expensive accouterments of ordinary 
drive trains. 

Vane-type engines, various exotic rotaries, and a host 
of others were checked out before coming up with two 
rotors, fluted somewhat like sections of a twist drill with 
the flutes intermeshing. Initially, the physical diameters 
and the pitch diameters of both rotors were the same. It 
worked, but not as efficiently as Minto thought it could. 

Compressor in reverse. Eventually, he found what he 
was looking for in existing air compressors. Here were 
two fluted rotors, but the flutes were different. Although 
the physical diameters were the same, the pitch diameters 
differed. One rotor had six flutes, the other had four. 
They ran together, but the four-lobed male rotor turned 
11% times the speed of the six-fluted female. The device 
compressed air efficiently and simply, with only two mov- 
ing parts. 

Minto's engine reverses the air compressor. Fluoro- 
carbon R-113 gas, laced with a fluorosilicone lubricant, 
enters the space between the rotors, is trapped as the 
flutes turn and cut off the inlet ports, and expands with a 
wedging action between the flutes to rotate the engine. 
The expansion ratio is about 8:1. Starting from zero ro- 
tation, as with the car at a stop sign, simple expansion 
against the positive-displacement rotors starts the car roll- 
ing. At higher speeds, the velocity of the gas impinging 
on the rotors adds significantly to the power. 

Mount engines anywhere. The engines, actually Swed- 
ish-built Sullair compressors (or, optionally, Japanese 
Myakawas of almost identical design) are powerful. Size 
for size, or weight for weight, they are much more power- 
ful than electric motors. The present engines are not es- 
pecially designed for weight saving, yet they are light 
compared with equivalent piston engines. Now weighing 
55 pounds in cast iron, they will be made of aluminum. 
They can be mounted almost anywhere in the vehicle and 
run in any position; straight up, down, or sideways. Minto 
envisions final application with the engine mounted di- 
rectly on the rear axle. 

Since rotor speed may range from zero rpm up to 8,000- 
10,000 rpm, or even higher, the present axle ratios in the 
experimental Datsun are not adequate. For test purposes 


refrigerant liquid moving in boiler to prevent hot spots. Dyna- 
mometer and boiler test equipment are set up in background. 


he uses a conventional gear box behind the engine. Future 
engines will be direct reversing, but right now he uses the 
gears to back up and help test engine speed vs. car speeds. 

The hardware needed to run Minto’s Datsun is nec- 
essarily “prototype.” After all, adapting an external 
combustion engine to a vehicle designed for internal com- 
bustion can be expected to offer problems of size and 
shape. Later, a car designed around the fluorocarbon 
engine will make things easier. So will production com- 
ponents that really fit, rather than hand-fabricated as- 
semblies. Even so, Minto has the following basic parts 
in workable form: 

* Boiler, consisting of a shallow pancake of steel tub- 
ing coiled to fit in an insulated, double-walled, alumirtum 
housing snugged up under the car. 

* Burners (two) of conventional industrial oil-burner 
pattern, but highly modified for extremely clean, efficient 
burning. 

* Engine—70 hp at 5,000 rpm, mounted conventional- 
ly. High horsepower is not needed because of the excel- 
lent torque characteristics. 

€ Condensers, consisting of a primary, flat, thin, multi- 
tube panel mounted in the car roof, and a secondary unit 
mounted in the usual radiator location. 

@ Vaporization chamber and heat recovery econo- 
mizer, to flash the heated liquid to gas and recover part of 
the burner exhaust heat. 

€ Throttle, small auxiliary engine to drive alternator, 
boiler feed pump, fuel tank, and fuel pump. 

Following the working cycle of the engine from the 
point where the liquid R-113 is cold in the boiler, here is 
what you'd see: 

How the power flows. After burner ignition by the 
usual spark arc, the R-113 warms to a working level in 
about ten seconds. A circulating pump keeps the fluid 
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r Circulating pump seen at left rear of boiler housing keeps ` 


Heat recovery and vaporizer unit is examined by Chief Engineer 


Leonard Keller. Refrigerant flashes into gas and is reheated by 
burner exhaust here. Box on left is the boiler feed pump. 


Gases enter engine through valve plate at front and wedge the 
rotors to develop high-speed rotation. Male rotor (piston) on 
left delivers 80 percent of power, turns 1/2 times faster. 


Rooftop condenser is one of several Minto car components pro- 
duction would improve in shape and other ways. Hand-built test 
unit shown here is made of aluminum tubing finned inside and out. 


Power curves show maximum-load pickup ability 
when engine starts from dead stall, tremendous 
torque backup as load pulls engine down to stall. 
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Our Consulting Editor for Oceans visits the 50-foot-deep habitat 
of the men and women at work on a new sea-floor experiment 


Come Dive With Me t 


Undersea glimpses show women aquanauts of Tektite II successfully carrying out a mission to study sea-bottom flora and fauna. Th 


By CMDR. SCOTT CARPENTER, USN (RET.) 


World-renowned astronaut and aquanaut 


Wine the seven-month, 
17-mission Tektite II program in the 
U.S. Virgin Islands is completed at 
this month's end, it will mark a new 
step forward in undersea adventuring. 

Ten crews of five divers each will 
have spent up to 20 days at a 50-foot 
depth. Seven other crews of two men 
each will have lived 100 feet down for 


two weeks, if all has gone according to 
plan. Stays overlapping successive 
missions will have kept some divers 
under water for a month. 

Last year at the same site—chosen 
for its warm and clear water—Tektite 
T's four aquanauts spent a record two 
months in a 50-foot-deep habitat 
(“Tektite Revisited,” PS, Nov., '69]. 


On a visit to submerged habitat, Cmdr. 
Carpenter (left) is shown its control and 
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communications center by John Van Der- 
walker, director of scientific programs. 


This time, as many as 62 aquanauts 
are continuing and expanding the 
marine-science studies they began. 
Innovations in diving gear and tech- 
niques are being tested. Among Tek- 
tite II's many “firsts” has been the 
subsea debut of the first team of 
women aquanauts—“aquanettes” to 
some, “aquachicks” in Virgin Island- 
ers’ vernacular. 

A first-hand view. To see what Tek- 
tite П was like, I traveled to the site, 
paid a 50-foot-deep visit to its main 
underwater habitat, and had an oppor- 
tunity to watch its team of women 
aquanauts in action. 

I timed my trip, near the end of 
June, to coincide with a crew change 
so I would be able to visit the GE- 
built habitat without interfering with 
the divers or their scientific programs. 
(Habitat visitors are not allowed, any- 
way, after the first day of occupation 
by a crew.) Permission for my trip 
was obtained from three of Tektite 
IPs main sponsors—the Department 
of the Interior, General Electric, and 
NASA. 

Tektite II's site is off St. John Is- 
land—a 30-minute boat ride from St. 
Thomas Island, usually under a blue 
sky and warm sun. The boat ties 
up near the Tektite II base camp, 
which normally houses 60 people. A 
short Jeep ride brings morning visitors 
to the chow hall in time for breakfast. 

Some distance away on Beehive 
Cove is the Habitat Support Center. 
The main habitat, 800 feet directly 
offshore, is monitored and supplied 
with key services by this land base. 


Tektite Il 


ehearsals for it gave author a vivid preview. 


At a console in its control van, a 
watch officer and observers are in con- 
stant telephone communication with 
the habitat. TV screens show them 
what is happening in each of the habi- 
tat’s compartments—and what is seen 
when aquanauts carry a camera out- 
side. These displays can be video 
taped. Observers ashore can also lis- 
ten in through open microphones in 
each habitat compartment. 

At the shoreline are a diver-support 
pier and a support barge with decom- 
pression facilities on its deck. Also 
barge-mounted is equipment to supply 
the habitat from ashore with elec- 
tricity, fresh water, and other needs, 
through an umbilical cluster of cables 
and hoses running along the sea floor. 

A visit to the habitat. To get to the 
habitat, you swim out to it from shore, 
with scuba-diving equipment. For 
my visit I donned standard open-cir- 
cuit scuba gear and swim fins. My 
guide was John Van Derwalker, the 
project’s scientific-programs director, 
who has probably spent more time 
working in and out of the habitat than 
any other Tektite diver. 

Starting from the support barge, we 
swam along the bottom toward the 
habitat. Its white bulk became visible 
a little less than 100 feet away. We 
reached it about five minutes after 
leaving the shore. 

To enter the habitat, we swam into 
the open four-foot-diameter hatchway 
in the floor of its “wet” compartment 
for divers’ use. Since the water pres- 
sure at the habitat’s depth is exactly 
balanced by the 39.9-pound-per- 
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Tektite I1 habitat, 50 feet deep, accommodates crew of five for a stay of 14-20 days. 


square-inch pressure of its own at- 
mosphere (or just a little more than 
double the pressure of the air you 
breathe), no water rises above the 
open hatch’s level. 

The five-man habitat consists of 
two 12-foot-diameter cylinders, each 
18 feet high and divided into two 
compartments. Divers make their ex- 
cursions from the wet room we first 
entered, which contains diving gear, 
a small lab, and a hot shower 

The compartment above, rather fan- 
cifully called the “engine room," actu- 
ally holds transformers, switchgear, 
food stored in a large freezer, and the 
environmental-control system that 
maintains the habitat's pressurized 
atmosphere of 93 percent nitrogen, 
seven percent oxygen 

Through a 4!5-foot-diameter tun- 
nel, we passed from this compart- 
ment to the “bridge,” the control and 
communications center in the upper 
part of the other cylinder The 
bridge provides a bunk for one mem- 
ber of the crew of five, its "engineer." 
'The rest of the crew sleep in the com- 
partment below, the crew quarters, 
which also serves as a living, dining, 
and recreation room. Windows in the 
sides of the habitat, and in an obser- 
vation cupola projecting above it, 
give the occupants a view of marine 
life outside. 

During our tour we saw several 
divers preparing the habitat for its 
next mission, and a photographer 
who snapped pictures of us. 

When we swam back to shore after 
an hcur's inspection of the habitat, 


“Minitat,” the 100-foot-down outpost of 
Tektite II for deeper experiments, is de- 
signed for a two-week stay by crew of two 


our dive to its depth had been too 
brief to require going through decom- 
pression for readjustment to normal 
atmospheric pressure. But it’s a dif- 
ferent story for the crew of an ex- 
tended Textite II mission. 

The personnel transfer capsule. Af- 
ter 24 to 36 hours of submergence at 
the habitat’s depth, the crew mem- 
bers are "saturated"—their blood and 
tissues have dissolved the maximum 
possible amount of the pressurized 
gas they breathe. Returning them 
suddenly to sea-level pressure would 
release dissolved nitrogen gas in bub- 
bles, and bring on the painful and 
dangerous "bends." 

So, when a crew leaves the habitat 
at a missicn’s end, they swim to a 
point on the bottom beside the sup- 
port barge, where the water is 40 
feet deep. Still under pressure, they 
are lifted to the surface by succes- 
sive trips of a "personne! transfer 
capsule," a spherical two-man diving 
1 
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Target stations 


Boosting original design’s power while slashing 
its cost was near-miracle achieved by Prof. R. R. 
Wilson, pictured in mock-up of section of ring. 


How new atom smasher compares in size with big- 
gest existing ones in world and U.S. is shown to 
scale above. Current record-holder is 76-BEV pro- 
ton synchrotron of Institute for High Energy Phys- 
ics at Serpukhov, in Russia. Next comes 33-BEV 
one at Brookhaven National Lab, Upton, N.Y. 
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YOUR PREVIEW OF THE 


World's 


A spectacular 1% -mile-diameter ring machine 
wielding 200 to 500 billion electron volts 
may bare the innermost secrets of matter 


By ALDEN P. ARMAGNAC 
DRAWINGS BY RAY PIOCH 


This will be the colossus of them all—the mightiest 
atom smasher the world has ever seen. 

Some 30 miles west of Chicago, the spectacular $250- 
million ring-shaped machine is well along toward com- 
pletion for the new National Accelerator Laboratory at 
Weston, Ill. By recent announcement it may go into 
action as soon as mid-1971, a year ahead of schedule. 

A mile and a quarter in diameter, it will be the 
biggest instrument on earth for basic research. 


Water: 
treatment 


» BOOSTER 
SYNCHROTRON 


CUTAWAY VIEW 
OF MAIN RING 


Clear 
space 
for 
vehicles. 


Gigantic atom smasher at Weston will look like 
this. Insets give simplified cutaway views of 
main ring with its earth shielding, and tunnel 


holding magnets and vacuum tube for beam. 


Mightiest ATOM SMASHER 


Largest appliance ever to be plugged into a commer- 
cial power line, it will run up an electric bill of some- 
thing like $2 million a year. 

Called a proton synchrotron, it will boost speeding 
protons—the cores of hydrogen atoms—to fantastic ener- 
gies of 200 to 500 billion electron volts (BEV). That 
will bring back to America the record held since 1967 
by a 76-BEV atom smasher at Serpukhov in Russia, the 
world's most powerful today. 

Hurled out of the huge ring on a tangent, the Weston 
machine's atomic bullets will crash into targets at a 
speed of at least 99.999 percent of the velocity of light, 
to blast out the innermost secrets of matter. 

Giant ring runs underground. At the 6,800-acre flat- 
land site of the Weston accelerator, earlier this year, a 
visitor could see its gigantic main ring taking shape in 
a great ditch 20 feet deep, flanked by clanking cranes. 
Being lowered into the excavation were 10-foot sections 
of precast concrete that, aligned and joined end to end, 


would form a circular tunnel. Horseshoe-shaped in 
cross-section, the tunnel will be eight feet high and 10 
feet wide. For shielding against dangerous radiation 
from the ring, a mound of earth 22 to 33 feet thick will 
cover it. 

Already completed and successfully tested above 
ground last March, a prototype section of the endless 
four-mile-long tunnel gives a viewer an advance look at 
what is to go inside it. 

Along an interior wall, on the side away from the 
ring's center, will run a continuous string of girder- 
shaped electromagnets—nearly 1,000 in all. They include 
“bending” magnets to make the stream of hurtling pro- 
tons follow a circular path, and "focusing" magnets to 
compress the sausage-shaped clusters of speeding par- 
ticles into a beam small enough to pass through the 
"barrel" of the atom gun without touching it. 

Running between the magnets' poles, this *gun barrel" 
is a stainless-steel vacuum tube of su~prisingly diminu- 
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Four stages will boost atomic bullets to 
fantastic energy. First stage, pre-accelerator 
being assembled above, starts them on their 
way at 750,000 electron volts. 


Linear accelerator 500 feet long, great 
machine’s second stage, speeds up the 
particles—and they emerge from it with 
an energy of 200 million electron volts. 


Booster synchrotron of 500-foot diameter, seen under construc- 
tion, is third stage. It whirls particles to eight billion electron 
volts, and serves as injector to feed them to main ring. 
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tive dimensions. Its oval cross sec- 
tion measures only two by five inches 
overall at the focusing magnets, and 
is even narrower or shallower at the 
others, conforming to predictable vari- 
ations in the shape of the beam. 

Vacuum pumps spaced every 50 
feet will maintain about one 10-bil- 
lionth of atmospheric pressure in the 
vacuum tube—so little that less than 
Мо of one percent of the orbiting pro- 
tons will be lost by collision with the 
remaining air molecules. 

Left in the tunnel by magnets and 
vacuum tube is a clear space more 
than seven feet wide. Special bat- 
tery-powered electric vehicles, with 
pilot wheels engaging a guide rail in 
the tunnel floor, will run along this 
roadway. Designed expressly for the 
Weston machine, they will handle 
and install its 10-ton, 20-foot-long 
magnets—dispensing with overhead 
cranes for this purpose. They will 
serve for maintenance, too. 

Four stages to orbit. Like rockets 
that put spacecraft into orbit, the 
biggest atom smashers are multi- 
stage affairs. The monster acceler- 
ator at Weston will be the first of 
them with as many as four stages: 

Protons from electrically ionized 
hydrogen gas are started on their way 
by a Cockcroft-Walton “pre-acceler- 
ator" at 750,000 electron volts. A 
500-foot-long linear accelerator, or 
“linac,” hikes the particles’ energy to 
200 million electron volts. A ring- 
shaped "booster synchrotron" whirls 
them up to eight billion electron volts, 
and injects them into the main ring. 
"There, a kick from accelerating elec- 
trodes, at each circuit, imparts their 
record-breaking energy of 200 to 500 
billion electron volts. 

"Today's biggest atom smashers feed 
a main ring from a linac. The awe- 
some scale of the Weston machine is 


emphasized by its added stage. the, 
booster synchrotron. This eight-BEV, 
500-foot-diameter accelerator itself 
will be one of the nation's most pow- 
erful-outranking the University of 
California's famed six-BEV Beva- 
tron at Berkeley. It could be a potent 
atom smasher in its own right, but 
will serve solely as a feeder for the 
main ring at Weston. 

Less than 214 seconds will suffice 
to fill the main ring with protons 
and accelerate them to 200-BEV en- 
ergy. In that brief time they will 
travel up to 500,000 miles, or 125,000 
times around the ring—farther than 
to the moon and back. 

When the orbiting protons reach 
the chosen peak energy—which may 
range from 200 BEV up to 500 BEV , 
—an electrostatic deflector will divert 
them into a vacuum tube in a straight- 
away underground tunnel leading to- 
ward the experimental area. Along ' 
the way, powerful "switching" mag- 
nets will direct the beam to one or 
another of three experimental sta- 
tions, to impact upon targets of ma- 
terials like copper, carbon, and beryl- 
lium. Secondary beams of neutrinos, 
mesons, and other particles will 
stream off toward additional targets. 
Observers at such sophisticated ap- 
paratus as a 15-foot-diameter bubble 
chamber will photograph and study 
the atomic wreckage from the col- 
lisions. 

Planners expect that a single op- 
erator will be able to control the 
entire machine, from pre-accelerator 
to experimental area, with the aid of 
TV displays of remote meters’ read- 
ings and of components' behavior. 
The machine will be run from a con- 
trol room in the Weston center's 
high-rise main building. 'This cen- 
tral building will also house offices, 
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Fourth stage is 1/s-mile-diameter main ring, shown being laid in 
sections in its circular excavation. It accelerates the particles 
to fabulous energy of 200 to 500 billion electron volts. 


CONVENTIONAL 


A Close- 
at the New 


They’re smaller, lighter, 
slicker than ever—in the 
widest selection yet seen 


By PHIL McCAFFERTY 


Wren Armstrong, Aldrin, and Col- 
lins blasted off for the moon in Apol- 
lo 11, they took along half a pair of 
unconventional binoculars with roof- 
prism optics. Their modified Trino- 
vid 10x40 instrument was chosen, says 
maker Leitz, “for its combination of 
power, clarity, mini-size, and durable 
construction.” 

You may not be planning a trip to 
the moon, but now’s a good time to 
shop for binoculars. Recent design 
advances have made binoculars better 
than ever, and never before has there 
been such a great variety available. 
Look at the lineup: 

Roof-prism designs. They have a 
slim “H” shape—minus the offset 
bulges required by the prism arrange- 
ment in conventional binoculars. The 
illustrations above at left show how 
the roof-prism design beats the bulge 


New roof-prism design (lower drawing, 
left) eliminates bulge inherent in conven- 
tional-prism binoculars. Result: lighter glass- 


up Look 


es—often a third less weight—and a slim- 


a lightweight, 20-ounce example. 


BINOCULARS 


Author tested (left to right) Jason/Empire 
7X28 roof prism; Leitz 7X35 roof prism; 


while retaining the advantages prism 
binoculars have over поп-ргіѕт 
glasses: By folding the light path, 
they give you greater power in a 
smaller package. 

Other well-known roof-prism brands 
besides the Leitz Trinovid are Swift's 
Trilyte, Jason/Empire's Minitron, 
and Zeiss's Dialyt. The Sears model 


Jason/Empire power zoom; Bushnell 7X50; 
and Zeiss 8X20 minis with Pechan prisms. 


is Slim Silhouette. Focal calls theirs 
Wide Compact and Slim Line. 

Are they really better? One maker 
points out that roof-prism glasses are 
more durable because the cemented, 
three-prism (the center one is the 
"roof" prism) system is much more 
readily locked into permanent align- 
ment than Porro prisms—the conven- 
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mer profile. Swift's 9X35 Trilyte above is 


Power zoom, run by batteries, gives six 
power at lowest setting, zooms to 12 when 
you need it. Glasses here are Jason/Empire. 


Slick new styling around conventional op- 


tional ones. The Trinovid, for exam- 
ple, focuses internally—probably a 
durability plus. Some others have 
semi-internal focusing. Mini-size 
10х405 are only about 5% inches 
long, under five inches wide, and 
weigh only a shade over a pound. 
Conventional binoculars of this size 
would weigh perhaps four pounds 
and be half again as big. Many low- 
er-power roof-prism glasses are, of 
course, even slimmer and lighter. 

Porro-prism types. Roof-prism op- 
tics haven’t changed the whole binocu- 
lar industry. Far from it. Practically 
everyone who sells roof prisms also 
has conventional binoculars. 

Even binoculars that look outward- 
ly the same may be different. Im- 
proved lens coatings give sparkling- 
bright images. Light metals reduce 
heft. 

Most binoculars used to be either 
“American pattern”—one-piece barrel 
housings—or “German pattern”—two- 
piece housings. The new design trend 
is toward one-piece barrels with bold 
new styling and convenience features 


tics is typified by these 7X35 Bushnells 


such as large, easy-to-operate foc 
wheels. 
To make binoculars even handie 
several mcdels are offered with quic 
thumb-levor focusing. And, of cours 
there are zoom optics—electric and 
manually operated—that change mag] 
nification instantly from moderate td 
high. 
A large number (almost half th 
models one maker sells) of today’ 
binoculars have wide-angle optics. A| 
a given power they include a wide| 
area in the view. 
Minis and compacts. Palm-siz 
prism glasses—sport glasses—havd 
been around for a long time, usually 
with just enough housing to covei 
prisms and lenses. Now they'rd 
rounded out with big binocular-styld 
housings. Many have wide-angle op| 
tics as well. 
Bushnell has a 6x25 and a 7х3: 
only 314 inches high. United's feath: 
erweight 30mm mini floats on water| 
Nikon's scant-handful 7x21 has objec} 
tive lenses protected by optical platd 
glass. Jason/Empire's 6x18 is 23/4 


inoculars are not all the same. Good 
ones are a lifetime joy. But watch 
out for those real inexpensive glasses. 
They may make your eyes water as 
much as the price made your mouth 
water. 

As price Increases, so do your 
chances of getting better lenses, higher- 
quality prisms more carefully installed, 
better lens coatings, stronger hinges 
and mechanisms, better sealing against 
dirt and moisture, nicer carrying cases, 
and maybe lighter magnesium barrels. 

Shopping for binoculars takes time— 
you should compare several different 
brands and types to get a good idea of 
what you want, and what kind of qual- 
ity you can expect for the money you're 
prepared to spend. Here is a list of 
things to look for: 

1. Power, size, field of view. Take 
7x35 binoculars. "7x" means objects 
will be magnified seven times. “35” is 
the millimeter diameter of the front, or 
objective, lenses. For most uses, six- 
to eight-power glasses are the pop- 
ular ones. Higher power (up to 16 
power is generally available) is useful 
for very long, open spaces, and usually 
requires tripod mounting. Zooms are a 
way to satisfy occasional need for high 
power. Field of view is expressed in 
feet of view at 1,000 yards distance. It's 
a product of magnification and eye- 
piece optical design. 

2. Brightness. This is expressed either 


10 Things to Look for When You Buy Binocula 


in terms of "exit pupil" (objective-lens 
diameter divided by power) or "twi- 
light factor" (square root of objective- 
lens diameter times power). The higher 
the number, the greater the brightness. 
Get all the low-light efficiency you can, 
but don't let that be the only deciding 
factor. In daylight, many models will 
pass more light than your eye will ad- 
mit. A large exit pupil is a definite ad- 
vantage when glasses are used from a 
boat or moving platform. It permits a 
broader shaft of light to emerge from 
each of the eyepieces. On a rough 
ride, it's easier to keep that wide shaft 
shining into your eyes than a narrow 
one. 

3. Image quality. No binoculars elim- 
inate all aberrations. The degree of their 
reduction is the measure of image qual- 
ity. Try the following checks. Image 
distortion: Focus on a building or ob- 
ject with straight lines and square an- 
gles. Check lines near edge of field for 
bad curving. Curvature of field: Image 
is sharp at center but blurred at edges. 
(In some binoculars it is not possible 
to get sharp edges in any focus, due to 
other aberrations.) Chromatic correc- 
tion: In poor glasses, you'll see bright 
color “fringes” around the edges of a 
building, post, or tree silhouetted 
against the bright sky. Overall compara- 
tive evaluation: Sight a license plate or 
chain-link fence several blocks away. 
Compare. (Never evaluate through a 


window glass.) Indoors, with binocu. 
of equal power, move back until 
can't quite read the small type о 
newspaper. The one that enables 
to read at the greatest distance has 
best definition. 
4. Alignment. Your eyes will strai 
compensate for optical misalignm 
between barrels. Unless it is so 

that you see double images, you r 
only have an uneasy feeling of disco 
fort. Prolonged viewing may prodi 
eyestrain, headaches, even nausea. 
this: On a tripod or windowsill, pick| 


Wear glasses? If you do, you'll like th 
soft roll-back eyecups. They let you gel 
full-field view, when they're retracted. 
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nches high and has a 578-foot field 
t 1,000 yards. 

Optics, colors, features. Zeiss has 
leveloped a “Pechan” prism system 
hat puts the whole viewing system in 
ine in a straight barrel. It doesn't 
ave even the inward bulge of the roof 
rism. Full sized, the Pechan system 
; used in their 8x30B Dialyt binocu- 
ars. Miniaturized, in-line design 
risms show up in their bulgeless 
x20 mini (shown in a photo). 

Should you color binoculars black? 
{оё always. Some new Swift models 
re charcoal gray. Some Jason/Em- 
ire binoculars turn up “Tampico” 
rown. One Zeiss model, completely 
ubber-armored, is olive green. The 
ame color is used on a K-Mart/Focal 
odel. K-Mart also offers a bright 
lue job. 

One of the nicest things binocular 
закегѕ are doing is equipping more 
nd more instruments with retractable 
yecups. Made of rubber you turn 
ack, or screw-out plastic, they cor- 
actly space your eye from the eye- 
iece lenses. Because the glasses are 


shorter when retracted, the eyeglass 
wearer can enjoy a full-field view; oth- 
er binoculars can’t be brought close 
enough to give the same full field. 

Which one for you? Binocular 
prices today range from under $20 to 
about $500. Most are sold at dis- 
counts, so shop around. But remem- 
ber, you usually get what you pay for. 

Let’s take a look at five models 
that represent major advances in 
binocular design, and see how they 
stack up. (For explanations of terms 
used, see section “10 Things to Look 
for When You Buy Binoculars.” ) 

Leitz Trinovid 7x35B. $290. 18.3 oz. 
Exit pupil, 5mm. 450’ field. Twilight 
factor, 15.8. 

These premium-priced roof-prism 
glasses have the look and feel of class. 
I like the soft rubber eyecups and 
the quick-snap neck strap fastener 
lugs. Center-focus wheel and right- 
hand ocular diopter adjustment 
wheels are located at either end of the 
center hinge and can easily be worked 
with the fingers of one hand. These 
wheels are the only external moving 


parts. I compared the roof-prism 
glasses optically with a well-known 
conventional-prism glass of the same 
power, and with almost identical wide 
field. I prefer the Trinovid for excel- 
lent flatness of field and crisp contrast. 
The heft (a third less weight) and 
size (three inches narrower) im- 
pressed me after a day in the woods. 

Jason/Empire #107 7x28 Minitron 
wide angle. $99.50. 14 oz. Exit pupil, 
4mm. 525' field. Twilight factor, 14. 

This is a good example of a low- 
priced roof-prism binocular. Mechan- 
ical quality and appearance may be 
a shade better than average for the 
price level. Center focus is handy, 
but, unlike the much more expensive 
Trinovid eyepiece, barrels telescope 
externally and diopter adjustment re- 
quired eyepiece rotation, as most con- 
ventional binoculars do. I like the 
wide field. Optically, this glass seems 
at least par for the price. Competi- 
tively, it has price, looks, wide field, 
twilight factor going for it. 

Bushnell 11-7504  "Insta-Focus 
Featherlight" 7x50. $79.50. 41 oz. Exit 

[Continued on page 138 


ct near the top of the field and 
if it changes position when viewed 
nately through each barrel. Does 
int? 
Workmanship. Look carefully into 
objective lenses for poorly clamped 
ns (on economy glasses they may 
be glued on), blobs on the barrel 
ng, burrs. Shake to check for loose 
5 inside. Outside, look for nicks, 
rly polished parts, bad alignment. 
1g the barrels on the center hinge. 
movement should be smooth— 
enough to hold a setting, soft 
ugh to change easily. 
Focusing mechanism. Center focus 
or eyepieces should rotate firmly 


ature of field (exaggerated here) is easy 


es so the center of your view is sharp; 
| fuzzy. Stay away from binoculars with t 


and smoothly. Roughness or looseness 
probably means the binoculars are 
poorly protected against moisture and 
will wear quickly. Lots of grease on ex- 
tended eyepiece barrels may indicate 
how smoothness is achieved. 

7. Lens coating. Air-to-glass optics 
are coated to reduce glare and reflec- 
tions, and transmit more light. Test by 
catching an overhead white fluorescent 
tube in the objective and eyepiece. 
You'll see a reflection from each ex- 
ternal and internal optical surface. 
Coated surfaces reflect amber, blue, or 
magenta images. White image: uncoat- 
ed surface. 

8. Feel. The best binoculars can real- 


to spot. Focus the 
the edges will re- 


his defect. the job nicely—faster 


Fast-focus feature must be smooth and conveniently located to 
be valuable. On these Bushnells, a thumb-operated lever does 


ly only be determined by comparison. 
They simply feel "right." Balance is 
right, controls convenient, grip and 
viewing comfortable. 

9. Special features. Choose things 
like variable magnification, small size, 
fast focusing, and retracting eyecups 
for their usefulness to you, not simply 
for gadget value. 

10. Maker and dealer. To compare 
glasses, pick a dealer who'll let you try 
before you buy. You may want to 
place your trust with camera/lens/photo 
equipment brands you've had experi- 
ence with. Check guarantees. They vary 
in terms of repair and replacement, 
апа in length from days to “life.” 


than center focus, and nearly as precise. 
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For COLOR TV: A Player 


Black-and-white TV camera lets you make 
“instant home movies.” With tape, there’s 
no waiting for the film to be processed. 


Everything is there—from 
the hardware to a library 
of prerecorded tapes 


Take a complete cartridge-tape hi-fi 
system. Anything it can do, the new 
Cartrivision system can do. Except 


TV screens tapes as you shoot them. It's a great way to study your camera technique] 


, Recorder 
LET] 


Cartrivision was developed jointly 
by Avco and Admiral. It's a complet 
video-tape system, with everythin, 
from the hardware to the progran 
material. It features: 

€ A color record/playback uni 
built into a 19-inch color TV. 

€ Or a record/playback deck tha 
hooks into your present color TV. 

€ A black-and-white TV camer: 


Set the timer on the Cartrivision recorder 


that cartrivision does it with color TV 


and it automatically records that favorite 
program you'd miss while away from home. 


For glossy prints, lay the ferrotype plate face down on towels, 
and place the hot dryer on top. Prints are dry in minutes. 


Stand-on-it system creates all the pressure you need for dry- 
mounting, does away with yokes that limit mount and print size. 


62 | POPULAR SCIENCE 


as well as with sound. 


with microphone for take-’em-your. 
self sound “home movies." 


Print Dryer 
Dry-Mounts 'Em, Too 


Ever wait impatiently for a batch of prints to dry—wish. 
ing you had a print dryer? Or watch as the edges of those 
prize 11-by-14s you mounted with your wife's iron begin 
to lift off their mounts—wishing you had a real dry- 
mounting press? Now there's a new tool that both dries 
and mounts your prints. It’s the Caltura dryer/mounter. 
Basically it consists of a unique heating film laminated tc 
an aluminum platen. A thermostat lets you adjust the 
platen temperature to dry and mount both color anc 
black-and-white prints. 

You dry prints on a few layers of old towels. Lay them 
face up on the towels, cover with a layer of cotton sheet. 
and place the dryer on top of everything. To ferrotype 
the prints for glossies lay the tin face down on the towel: 
and cover with the dryer. You get flat, dried prints ir 
about two minutes. The 13-by-18 platen handles two 8& 
by-10s or one 11-by-14 at a time, and dries larger print: 
a section at a time. 

As a mounting press, the Caltura is as outstanding as it 
is unusual. You stand on it to generate bonding pressure 
This sounds primitive, but it works. I used the press tc 
correct sloppy mounting jobs I did years ago. It flattened 
out bubbled and wrinkled prints, bonding them for good 
And since the device has no pressure yoke, there's no limit 
to the size of prints or mounting boards it can handle—it 
will even mount giant photo murals a section at a time 
The Caltura dryer/mounter is $79.95 at photo shops.— 
A. J. Hand 


Do-Anything C 


Solid-state Cartrivision tape deck hooks 
into conventional color TV, adding record/ 
playback capabilities for around $450. 


е A complete range of prerecorded 
tape cartridges you can buy or rent. 

It's this last feature—prerecorded 
tape cartridges—that gives Cartrivi- 
sion its great potential Of course 
you'll be able to record material, off 
the air or through the camera, on 
blank cartridges. But in addition, 
you'll be able to buy the Cartrivision 
recorder/player knowing there's a 
wide range of program material avail- 
able to run through your system. 


Slip a rented full-length feature movie on 
cartridge tape into the player and sit back 
for a private night at the theater. 


The prerecorded material comes in 
two types: sale and rental. For your 
rental money you'll get a choice of 
full-length American and foreign mov- 
ies, from old Bogie classics to the 
latest releases—cartoons, Shakespeare, 
and more. 

Cartridges you buy cover a much 
wider range of topics: golf lessons, art 
lectures, how-to-do-it techniques, un- 
derground movies, sports highlights, 
cooking lessons—enough material to 


artridge System 


Controls like those found on standard tape 
recorders mastermind functions. Note time 
scale on cartridge in window at left. 


form a complete TV library on tape. 

What does it cost? Cartrivision is 
scheduled to hit the market early next 
year. Projected price for the recorder 
/player/monitor unit is around $850. 
The black-and-white camera (color is 
on the way) will be around $200. The 
recorder/player, without built-in TV, 
around $450. Cartridges will rent for 
$3 and up. They will sell for $10 to 
$25 blank and $8 to $25 prerecorded, 


depending on length.—A. J. Hand 


ARS 


The BINOCULARS 
with a 
Photographic Memory 


Whether the birds you watch are feathered or bikinied, 
there have probably been lots of times when you wished 
you could take a picture with your binoculars. With the 
new Nicnon, you can. It combines a high-grade 7x50 
binocular with a camera. 

The right half of the binoculars is a 35mm half-frame 
camera with shutter speeds of 1/60, 1/125, and 1/250. 
Aperture settings range from f/3.5 to f/11, and you can 
focus from 60 feet to infinity. 

Wildlife and sports enthusiasts will appreciate the cam- 
era’s spring-motor drive. It automatically cocks the shut- 
ter and advances the film after every shot, so you can fire 
off a shot a second. 

Instead of the usual framing, you center cross hairs on 
your subject. The viewing angle is a little over six degrees, 
but you get about 10 degrees in your pictures. After run- 
ning г lot of film through the Nicnon, I'm impressed. Pic- 
ture quality rivals that of a first-class 35mm camera. Part 
of this is due to the Nicnon’s 334-pound weight. This is 
about 25 percent heavier than the average 7x50 but it 
combines with the Nicnon’s excellent balance to make 
rock-steady holding easier. 

The Nicnon is made in Japan, and distributed in the 
U.S. by Walcam Enterprises, 412 W. 6th St., Los Angeles, 
Calif. 90014, Price is $320.—Paul Wahl 


CROAT SES BORER EH 


d 


Wahl tested Nicnon in the country and the city. Compare shot 
on top, by regular half-frame camera, to one below, by Nicnon. 


Half-frame camera takes standard 35mm cassettes. You get 40 
shots on a 20-exposure roll, 72 on a 36. Note aperture ring. 
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At Last—the Real Story 


WHY APOLLO 1 


COMMAND MODULE Ф 


SERVICE MODULE 


When Apollo 13 failed: Lunar module pilot 
Fred Haise was in the LM; command mod- 


ЫЙ FUEL 
S CELLS x 


OXYGEN 
TANK 1 


OXYGEN 
TANK 2 


XYGEN- 
YSTEM SHELF 


Site of near-fatal accident was Bay 4 of 


the service module, shown with panel 
removed. Supercold oxygen under high 
pressure was stored in spherical tanks 
Most was to feed fuel ce with hy 
drogen, to generate electricity; some 
was for astronauts’ breathing supply 
Explosion came in oxygen tank 2 
TO FUEL CELL 
AND BREATHING 
SUPPLY 
Trouble started in fan and м, 
heater assembly of oxygen 
tank 2 (shown here in cross 


section). Fans were used to 
stir supercold oxygen, pre 
vent it from stratifying. 
Heater was used to regulate 
pressure inside tank. 
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PRESSURE 


TRANSDUCER 


ule pilot John Swigert was in the CM; 
Cmdr. Jim Lovell was in the tunnel between. 


Burning wires ruptured conduit 
in dome atop oxygen tank 2 
(above) letting oxygen escape 
Shiny material is insulation. 


SUPPLY 
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О кау, Houston, we've got a prob. 


By C. P. GILMORE 
PS Consulting Editor, Science 


lem here." 

“Say it again, please.” 

"Houston, we've had a problem 
We've had a main bus undervolt.” 

The time: seven minutes, 53 вес; 
onds after 10 on the evening of Mon: 
day, April 13. Nobody knew it then 
but the $375-million Apollo 13 moon 
landing attempt had just aborted. 

The astronauts heard a bang. Then; 
from the speaker at mission control, 
Commander Jim Lovell's voice: “It 
looks to me, looking out of the hatch, 
like we're venting something into| 
space." 

Within seconds, опе of the two main 
oxygen tanks showed zero on the 
gauge. In three minutes, one of three 
fuel cells used to generate electricity 
was dead. Twenty minutes later, as 
astronauts and ground crews worked 
feverishly to try to find out what was 
wrong and do something about it, an- 
other fuel cell died. And the only re- 
maining oxygen tank—No. 1—was los- 
ing pressure steadily, despite re- 
peated attempts to save it. 

"It's slowly going down to zero," 
radioed Mission Control, *and we're 
starting to think about the LM life- 
boat." 


28-volt thermostatic switches were to 
limit temperature boost from the heater 
(shown close up). But during countdown 
tests on the launch pad, a make-do heat- 
ing procedure for emptying the tank 
applied 65 volts to the switches. 


FAILED 


“Yes, that’s something we’re think- 
ing about, too,” answered Lovell. 

LM lifeboat. Space planners had 
thought about it before, but nobody 
really believed it would be necessary. 
Now the command and service module 
—the CSM-—with its ample life-sup- 
port supplies and electrical power re- 
serves, its navigation and control 
systems, its complex radio and TV 
links with the ground, was as useless 
as a banjo without strings. 

The lunar landing was off. Now it 
was a fight for survival. If the three 
men were to get home, they would 
have to depend on the cramped, spin- 
dle-legged LM and fly it across more 
than a quarter of a million miles of 
hostile space with the dead CSM in 
tow. But home was four days away. 
And the LM was meant only for a 
quick dash to the moon's surface. 

The little moon lander and its crew 
made it. But even as the crippled ship 
tumbled slowly back to earth, thc 
questions began: How could it have 
happened? The Apollo 13 craft was 
perhaps the most sophisticated ma- 
chine ever conceived. It was designed, 
built, tested, and retested by some of 
the world’s most talented engineers. It 
was identical to four other ships (two 
of which landed) that had flown to 
the moon. How could it, on this fifth 
trip, have suddenly blown up? 

On the afternoon of Friday, April 
17, Lovell, Haise, and Swigert 


Thermostatic switches were 
welded shut (below) by over- 
voltage. Result: Heat in oxygen 
tank 2 zoomed to 600° F—1,000" F 
in spots while it was emptying. 
This damaged fan insulation. 


Accident is recreated using half-scale model 
of the service module’s Bay 4 in a vacuum 
chamber. Sequence of explosion was cap- 


splashed into the Pacific. The same 
day, NASA Director Thomas Paine 
launched the investigation. He ap- 
pointed Edgar M. Cortright, director 
of NASA’s Langley Research Center 
in Hampton, Va., to head the probe. 
Four days later, on Tuesday, April 21, 
Cortright and his panel of experts met 
in Houston and settled into a grueling 
14-hour-a-day schedule. 

Time bomb. Just under two months 
later, on Monday, June 15, the board 
announced it had the answer. Apollo 
13, they said, carried a time bomb in 
its belly as it rose from Launch Pad 
39A on that Saturday afternoon in 
early April. Not an actual bomb with 
dynamite and a ticking clock, but a 
fatal flaw that would explode with the 
same devastating effect. 

Clues came from four sources: 

1. Pictures from space. When the 
astronauts finally jettisoned the serv- 
ice module just before reentry, they 
took pictures of the damaged area. 

2. The crew’s report. What they 
had heard, seen, felt. 

3. Miles of telemetry tapes. Sec- 
ond-by-second readings of voltages, 


Destruction of Teflon-insulated fan wiring was simu- 
lated by baking pieces of wire at temperatures en- 
countered inside oxygen tank when thermostats failed. 
Left, effect of 752°F for one hour; right, 860*F for 
30 minutes. 
melts away, setting up electrical short, explosion. 


Insulation cracks, chars, crumbles, then 


tured by ultraslow-motion movie camera. 
First frame shows seam opening along side 
of panel. Next, panel is blasted into space. 


currents, pressures, temperatures, 
quantities, flow rates all over the craft 
in the critical moments preceding and 
following the explosion. 

4. Detailed histories of every nut, 
bolt, system, sub-system, and compo- 
nent of the space craft, from the mo- 
ment each was made until it lifted off 
from Cape Kennedy. 

From the beginning, the investiga- 
tors found, suspicions led in one direc- 
tion. At 10:05:58 on that fateful Mon- 
day night, Mission Control had asked 
the astronauts to turn on a set of fans 
in oxygen tank No. 2. They flipped 
the switch, and 16 seconds later, the 
pressure began to rise. Less than a 
minute and a half after that, the still- 
rising pressure suddenly plunged to 
zero. The crewmen heard the bang, 
saw something squirting out the side. 

Charred spaghetti. In addition, the 
pictures from space showed that some 
violent event had blasted an entire 
panel from the side of the service 
module, leaving wires and parts trail- 
ing out like strands of charred spa- 
ghetti. The fuel-cell shelf, directly 
above the suspecied tank, was tilted 
upward, as though broken from its 
moorings by a blast below. 

Theory: Oxygen tank No. 2 had ex- 
ploded. The explosion had damaged 
a line or valve leading to oxygen tank 
No. 1, creating a leak and emptying 
it in about 90 minutes. 

But what set off the explosion? And 
what should be done to eliminate the 
possibility of its happening again? 
Obviously, Apollo 14 could not fly un- 
til these questicns had been answered. 

The investigation began, logically, 
with the suspected tank itself. A team 
of investigators from Houston flew to 
the Beech Aircraft Plant in Boulder, 
Colo. Oxygen tank No. 10024XTA- 
0008 had begun life there in 1966. It 
was one of two tanks on Apollo 13, 
each designed to hold 320 pounds of 
supercritical oxygen—a dense, super- 
cold (as low as —297°F) high-pres- 
sure (up to 935 pounds per square 
inch) homogeneous mixture that is 
neither liquid nor gas. Most of this 
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oxygen flows into the fuel cells, where 
it reacts with hydrogen in a process 
that generates electricity; some is used 
for breathing by the astronauts. 

Supercritical oxygen can stratify— 
form separate layers of differing dens- 
ity—in the “zero gravity” of space. 
Stratification doesn’t hurt anything, 
but it does make the quantity hard to 
measure. So designers put two fans in 
a tube and put the tube in the tank. 
When the fans are turned on, they 
suck oxygen in through holes in the 
middle and spew it out of both ends, 
thus stirring the contents of the tank. 

The demand for oxygen is uneven. 
When the high-powered transmitter is 
sending live ТУ pictures back to earth 
and other systems are running, the 
spaceship can draw 100 amps from its 
fuel cells. At this level, the cells need 
a lot of oxygen. At other times, the 
demand may be a fourth that amount. 

Keeping pressure constant. Design- 
ers had put electric heaters in the 
tank, coiled around the same tube that 
holds the fans. When the pressure 
drops, the heaters go on, and thus raise 
it. Two thermostatic switches were 
included to keep the heater tempera- 
ture from rising too high. 

After the accident, investigators 
checking over the design and manu- 
facture of the tank found their first 
clue. The design called for assemblers 
to shove the wired fan and heater as- 
sembly inside, move it around, and 
fasten it in place without being able to 
look at it. If a bit of insulation were 
nicked or otherwise damaged, or a wire 
moved out of place, no one would be 
able to see it. Nevertheless, the com- 
pleted tank had been put through ex- 
tensive tests, found acceptable, and 
shipped off to North American Rock- 
well on May 3, 1967. 

By early 1968, Rockwell had in- 
stalled the tank on oxygen shelf 0632- 
AAG3277, tested it again, installed the 
shelf in SM (service module) 106, and 
tested some more. 

Electrical interference showed up 
in a cryogenic pump, so engineers de- 
cided to remove the shelf and make 
some changes. They took out all of the 
bolts—except one. A special lifting jig 
slid under the shelf, raised the front 
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Goodbye, Apollo 13: Awe- 
some view of crippled ser- 
vice module was taken from 
lunar module/command 
module after SM was jet- 
tisoned. Panel covering Bay 
4 has been ripped off, ex- 
posing mangled equipment. 


about two inches, then broke when the 
overlooked bolt wouldn’t let go. The 
shelf dropped back into place. 

Okay for installation. Engineers cal- 
culated the force of the drop, decided 
it was too small to cause damage, 
tested and inspected the tank, and de- 
clared it okay. It was installed in SM 
109 and shipped to Cape Kennedy in 
June 1969. 

On March 16, 1970, countdown 
demonstration tests were begun to 
check out the Apollo 13 moon ship. 
Everything went well until techni- 
cians tried to empty oxygen tank No. 
2 in the normal way—by pumping gas- 
eous oxygen in through a vent tube 
and letting the supercritical oxygen 
come gushing back out of the fill tube. 
The tank refused to empty. 

Engineers called on experts at 
Beech and North American Rockwell. 
They decided that there was probably 
a leak in an internal fill-tube fitting, 
so the gas they were pumping in was 
being short-circuited right back out. 
If so, it wouldn’t affect the operation 
of the craft in space. Removing the 
tank and replacing it at this point 
would be a tremendous job, and might 
cause damage to surrounding parts. 
They decided to leave it in and use an 
unusual procedure to empty the tank 
—turning on the tank heaters and let- 
ting them slowly boil the oxygen out. 
It took eight hours. 


(rear) after successful splashdown. 


All this past history was very inter- 
esting, but it didn’t answer the ques- 
tion: Why did the tank explode? The 
space ship detectives decided to try a 
deductive tack. 

Q. How could an explosion have 
been touched off? 

A. An electrical fire in the tank. 

Q. Where could fire have started? 

A. In the wiring of the fans or heat- 
ers. A short circuit-an arc—might 
have touched it off. 

The heaters were ruled out: They 
weren't on at the time. The fans, on 
the other hand, had just been turned 
on. And an examination of the tele- 
metered voltages showed that there 
had been a voltage spike just after 
the switch was flipped. It was exactly 
the kind of spike that could be ex- 
pected from a short. 

Now it was beginning to fit. The 
sequence that ended in the fire could 
have gone like this: A wire had been 
nicked during the blind assembly pro- 
cess; it had shorted to ground during 
the flight; and the spark thus gener- 
ated caused a fire. 

But what could burn? Inside the 
tank were four materials: steel, alum- 
inum, nickel wiring, and Teflon in- 
sulation—none of them noted for their 
flammability. Teflon is known best as 
the antistick lining in frying pans. 

But the inside of a supercritical 
oxygen tank is no frying pan. In this 
cold, high-pressure brew, many nor- 
mally nonflammable substances burn 
fiercely. Among them: Teflon and 
aluminum. The best candidate was 
the Teflon insulating the now sus- 
pected wires to the fan. 

To test the theory, a team at the 
Manned Spacecraft Center in Hous- 
ton built a steel cylinder, and installed 
a quartz window in one side so they 
could see in. They put Teflon-insu- 
lated wire inside, pumped the whole 
thing full of 900 psi supercritical 
oxygen, and touched off the Teflon 
with an igniter. “What we learned,” 
says Edwin C. Kilgore, chairman of 
one of the investigating panels, “is 
that it’s a lot easier to set off Teflon 
with a short circuit than we had ex- 
pected.” It burned rapidly, with a 
bright orange ball of flame traveling 
along the wire, consuming the insula- 
tion as it went. 

The team was getting warm, but 
there were still a few details that 
didn’t fit. The big one was detanking. 
Obviously, there had been something - 
wrong. The internal seztrof the filler 
tube had probably been knocked out 
of place in the.shelf-dropping inci- 
dent. That's what had made emptying _ 
the tank difficult. But it didn't seem 
to be linked with the explosion. i 

The wrong smell. Maybe it was just * 
coincidence—but it had the wrong! 

[Continued on page 131] 
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Detroit's been 
listening to you! 


8 

EXCITING 
LITTLE 
CARS 

That Save 
You Money, 
Too 


By JAN P. NORBYE / PS Automotive Editor 
and JIM DUNNE / PS Detroit Editor 


ittle cars are in this year. They are news—and there 
isn't much to talk about in the ‘71 intermedi- 
ates and full-size cars (except for wagons—see 
page 74). The reasons small cars are the talk of the 
town are not hard to find. Traffic congestion, con- 
tinually getting worse, works in favor of small cars. 
They are easier to maneuver and park. Inflation has 
induced a switch to lower-priced, usually smaller, 
cars. And a growing population, with more families, 
is increasing multicar ownership—in most cases, add- 
ing one small car to the household. The chart be- 
low shows how America's car-buying habits have 
changed in only five years: 


PERCENT OF CHANGE 
MARKET (PERCENT) 


1965 1970 
(12 mo.) (6 mo.) 

Sub-compacts 0 3.9 +39 
Compacts 10.4 7.3 —3.1 
Sporty compacts 7.0 7.5 +0.5 
Intermediates 21:9 231 T12 
Full-size cars 50.5 381 —124 
Specialty cars 14 39 T25 
Luxury cars 7 3.1 +04 
Imports 61 131 +70 
Total 100 100 


Don't be misled by the drop in compact sales. 
Compacts were down below five percent 18 months 
ago, but have bounced back. But the loss in popu- 
larity of the full-size cars has been gradual and 
steady, year after year. If you are interested in low 
first cost, low upkeep, and smaller gas bills, one of 
these eight thrift cars may be for you. They are built 
in America, for American conditions. They will 
cruise at 70 mph or better, yet give gas mileage 
comparable to that of imported cars. They're de- 
signed for Yankee-size people, and have many prac- 
tical touches that Americans will appreciate. We 
call them "little" cars, because most Americans hang 
that label on anything smaller than an intermediate. 
Some are compacts, some sub-compacts, and three 
are mini-compacts—opening a new market that may 
jump to five percent next year! Prices for 1971 are 
still unannounced, but these eight cars span a range 
from about $1,845 to $2,250 (comparably equipped). 
Now let's look at them one by one. 


A car doesn't have to be dull to be 


thrifty. The 71 economy models have great 


style and pep, and make a lot of sense all around. 


We've selected eight for our color gallery 


so you can start your shopping 


on the following pages 
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VEGA: Option-loaded 


Basic Vega is a two-door sedan with ample seating space for 
four. Coupe (right) is optional. There’s a wagon available, too. 


The instrument panel of the Vega is spartan (as is the Nova’s), 
but all controls have been very conveniently positioned. 


Сезон started with a clean sheet when designing 
the Vega. It has no parts in common with any other 
Chevy, and is assembled in an all-new super-automated 
plant. The chassis engineering bears the fruit of lessons 
learned with the Camaro, and at the wheel of the Vega 


PINTO: will it be Ford’s 


It's small on the outside, big on the inside, with seating dimen- 
sions that are almost the same as those of the Maverick. 


Instrumentation is simple and austere, but the Pinto’s interior 
is bright and pleasant and makes the car feel bigger. 


F ord plans to sell the Pinto for less money (probably as 
low as $1,845) than imported Fords such as the Cor- 
tina and Capri, which means it will collide head-on with 
the VW beetle in price as well as size. The Pinto is 4.3- 
inches longer, 7.7 inches lower. Low height gives a sleek 
68 | POPULAR SCIENCE 


you may think you're driving a smaller Camaro. Power? 
Plenty, with a 90-hp engine—and 110-hp optional. Both 
are single-overhead-camshaft four-cylinder units of 140- 
cu-in. displacement, differing mainly in camming and 
carburetion. Both will run on 91-octane gasoline. And 


silhouette, but it means that seats must also be very low 
to provide adequate head room. Pinto engines are im- 
ported—the standard 75-hp job comes from the English 
Cortina, and the optional 95-hp unit is produced in Ger- 
many for a new German-built model now on the way. 


actory-installed A/C is available with both engines. Like 
› A three-speed manual is standard, a four-speed 

shift optional. The automatic options are Power- 
glide (two-speed) and Torque Drive (a Powerglide 
without the hydraulic control unit, giving manual shifts 


eae Т 


arms. With 
on-the-floor is standard, and a fully 
d scaled-down Cruise-O-Matic is op- 
tional. Pinto has only one axle ratio regardless of pow: 


Optio: axle ratios va 

The body style shown in the photo 
coupe. Front disk brakes are standard 
ons of the Veg: Prices will probably s 


without use of a clutch) 
2.53 to 3.36 to one. 
is the “hatchback’ 

on all vers 


around $1,925 for the base-model two-door sedan. 


train: 3.55:1. As with the Vega, factory-i 
is optional. Rack-and-pinion steering gives great han- 
dling precision, and standard drum brakes are adequate 
for most purposes. Front disks are optional. Pinto will be 
produced in only one body style: two-door slant-back. 
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alled A/C 


GREMLIN: sawed-off Hornet for fun or business 


he two-door $1,950 sedan with the hinged rear window 

continues practically unchanged for '71, but the Grem- 
lin's standard engine is no longer the 199-cu.-in. six. Now 
it's the 232-cu.-in. six, rated at 145 hp, that is standard 
in the Hornet and Matador. A new 258-cu.-in. six, rated 
at 160 hp, is optional. Both power units come with three- 
speed manual column shift or three-speed automatic; 
there is no four-speed floorshift option. Axle ratios are 
3.08:1 (standard) and 3.31:1. Having the Hornet's front 
end, the Gremlin needs the optional variable-ratio power 
steering. Disk brakes are not available, but a Bendix 
power booster for the drum brakes is optional. The Grem- 
lin's long hood takes up a large proportion of its overall 
length, eating into the useful space inside the car. The 
back seat, in fact, is optional. But the Gremlin is finding 
great demand as a runabout, with far more power than 
most cars of like size. Its striking appearance helped it 
exceed sales aims for '70; so—no styling changes. 


NS: 


< EC S 
five or six and comes 


Foss Maverick ranks alongside the original Falcon 
and the Mustang in instant public appeal. And now 
it’s a better car than when first announced. Last winter an 
optional power-steering kit was smuggled into the pro- 
duction line. Floorshifts for the standard three-speed 
manual and the Cruise-O-Matic are available. There is 
a new 155-hp, 250-cu.-in. six. There’s even a new four- 
door body on a stretched wheelbase. This new model 
makes a true family car of one that’s also a popular fav- 
orite of young singles, nurses, teachers, and military men. 
But you still can’t get a Maverick with a four-speed 
floorshift, disk brakes, or even power drum brakes. The 
base engine is the 105-hp, 170-cu.-in. six; and a 120-hp, 
200-cu.-in. six is optional. There are no axle-ratio options; 
the standard ratio is 3.00:1. With the team of Pinto and 
Maverick, Ford feels confident that the Chevy Vega has 
been bracketed, and sees a continued rise in demand for 
the $1,995 Maverick. 
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American Motors’ stylists wisely refrained from tampering wi h striking looks of the successful mini-compact. ^ back seat i is optional. 


DUSTER: Plymouth's compact price leader 


L= year, Plymouth’s Duster was such a runaway suc- 
cess that Chrysler just couldn’t make enough of them. 
iced model (about $2,225) in the Plym- 
Imost as much useful s 
tes. Because the Duster 
mable performance 


It is the lowest-[ 
outh line, yet it offer: 
the Satellite intermed 
the six-cylinder engines give it res 
with great gas mileage. You have a choice between a 
125-hp, 198-c or a 145-hp, Б . six. Want 
power? There are optional 318- and 340-cu in. V8s, but 
we feel that they take you out of the thrift-car field 
Chrysler's all-synchro three-speed tr: 
dard, and the excellent TorqueF lite 
Axle 2 and 3. 
powe: nt disk brakes are recommended 
options. As on all Chrysler produ in Airtemp fac- 
tory-installed air conditioner is optional. There is only 
one Duster body style. If you want four doors, look into 
regular Valiant models, which have the same options. 


ke 188.4 


Ford’s subcompact goes into second model year practically without alterations in its appearance, and the demand rises. 


SPORTABOUT: 


Hornet five-door sedan 
is really a wagon 


Um the Hornet running gear and underbody plus 
most of its sheet metal is a new car called the Sport- 
about, which combines the utility of a station wagon with 
the attractive appearance of a sedan. It is expected to 
sell at around $2,100. It’s not an ordinary wagon, for 
the tailgate slopes at a very fast angle, almost matching 
the sharp rake of the windshield. The body is a four-door 
with folding back seat and reclining front seats. The 
standard engine is a 145-hp, cu-in. six; also avail- 
able is a new 160-hp, 258-cu.-in. six. The V8 option, an 
economical 304-cu.-in. job, does not move it outside the 
thrift-car field. A three-speed manual transmission is 
standard; a three-speed automatic, optional. There is 
no four-speed floorshift option. Variable-ratio steering 
is offered at extra cost. Front disk brakes are available 
only in combination with the V8 engine. Power brakes 
are offered for both drums and disks. Standard axle 
ratios аге 3.08:1 with six-cylinder engines and 2.87:1 
with the V8. Naturally, factory-installed A/C is avail- 


x 


ly round out the '71 Dodge line. 


able. With its wide stance, long wheelbase (in relation 
to overall length), wide-section tires, and generously di- 
mensioned shock absorbers, the Sportabout combines 
soft springing and a pleasant ride with sure, safe han- 
dling and high-precision steering. For further facts on the 
Sportabout, see our '71 wagon story on page 74. 


EMON: Hot-looking 


art in disguise 


[his diabolical-sounding new Dodge was designed to 

offer the public a somewhat larger package for the 
ame price as the competition’s economy cars. Mechani- 
ally, it’s a Dart, and the body is inspired by the sister 
model from Plymouth (Duster). Power options are a 
P25-cu.-in. six and 318- and 340-cu.-in. V8s. The stan- 
ard engine is the 125-hp, 198-cu.-in. six. If you're seri- 
us about economy, stick with the sixes. They have an 
hnequalled reputation for longevity and give adequate 
erformance in compact cars. Transmission options vary 
rom the manual three and four speeds to the Torque- 
"lite three-speed automatic. The $2,250 (approx.) De- 
on has only one body style. If you want a four-door 
sedan, look at the Darts. 


Se 


© <А 


The elegant proportions and practical layout of the Sportabout are the chief attributes of this latest American Motoi 


Е 
rs product. 


a 


COMET: Merc revives 


its shooting star 


A most equal to the 1960 Comet in interior dimensions, 
the new Comet is considerably lighter and offers a 
choice of power from a true economy 105-hp, 170-cu.-in. — 
six to а 220-hp, 302-cu.-in. V8. The two-door Comet has аи 
1 103-inch wheelbase compared with 109.9 for the four- 
loor version shown here. Standard transmission is a 
three-speed manual. The only transmission option is the 
three-speed Select-Shift automatic (no four-on-the-floor) , 
but floorshifts are offered for both manual and automatic. 
Power steering is available (and recommended), but 
power brakes and disk brakes are not. Factory-installed 
ліг conditioning is expected to become a popular option. 
3asic price will be $100-$150 above Maverick. With both 
Comet and Capri, Merc looks strong in thrift-car field. 
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Sportabout by American Motors has a top- 
hinged tailgate, giving the same liftover 
height as the Hornet's. The cargo-area floor 
has a rear section that lifts up for access 
to the extra storage compartment. 


All-new small wagons are 
coming; while big ones get 
bigger and pack innovations 


By JAN Р. NORBYE 
PS Automotive Editor 
and JIM DUNNE 
PS Detroit Editor 


Goo things are happening in the 
world of wagons. If you've been look- 
ing for a small wagon, you've been 
having a rough time. Chevy dropped 
the Nova wagon two years ago. The 


The 71WAGONS: 


Falcon disappeared last winter. Dart 
and Valiant wagons went out three 
years ago, and the Rambler went 
when the Hornet came in. But sud- 
denly it's 1971, and American Motors 
oflers the smart new Sportabout 
(above) while Chevrolet has an even 
more compact wagon in the Vega line 
(below). 

The Sportabout is based on the 
Hornet and has the same wheelbase 
and running gear. It also has the full 
versatility of a true wagon, without 
losing the good looks of the sedan. 

The Vega wagon is a sensational 
little box on wheels, with unexpected 


Vega wagon at the left shows true wagon versatility when compared with “hatchback” coupe version (center) and sedan at the right. 


check the construction drawing against photos at right to see how Glide-Away tailgate works on Chevrolet Kingswood Estate wagon. 


Big Changes Coming Up 


mounts of useful space. It has a 
torage area of 50.2 cubic feet! The 
oad platform is 67.4 inches long, 42.6 
nches wide between the wheel hous- 
ngs, and 47.4 inches wide at the belt 
ine. Maximum cargo height is 28.9 
nches. 

Good big-wagon news, too. "Those 
jig fellows from GM are bigger than 
ver—wheelbases of 125 inches for 
‘hevy and 127 inches for Pontiac, 
Jldsmobile, and Buick. They're 
vailable with a forward-facing third 
it-and what's more, they have a 
sappearing tailgate. The upper part 
f the tailgate—all glass--stops at the 
elt line. When opening, the glass 


New rear suspension with multileaf springs for GM wagons (all 
ull-size Chevy, Pontiac, Olds and Buick sedans have coil springs) 
aves space needed for the forward-facing third seat. 


tracks upward to rest horizontally in- 
side the roof, while the lower part of 
the tailgate slides down to store inside 
the underbody, completely out of 
sight and out of the way. 

Power operation of the glass is 
standard and there’s a dash switch 
and an exterior switch on the rear 
panel. Lower tailgates are either 
manual or power-operated. The ex- 
terior switch for the manual tailgate 
has four positions: window down, 
lock, window up, and gate release. 

A two-way lockout prevents tail- 
gate release until the glass is raised 
eight inches or more, and keeps the 
glass from closing the last eight 


inches when the tailgate is down. The 
manual tailgate is counterbalanced 
(by a torque rod like that for balanc- 
ing trunk lids), so that it drops part 
way, then needs about a 35-pound 
push to go all the way. Closing the 
gate calls for an upward pull of only 
four to five pounds on a center hand- 
hold in the top ledge. 

The tailgate moves on nylon rollers 
in adjustable channels. The optional 
power gate can be operated only from 
the exterior switch (for obvious safe- 
ty reasons). 

What about cargo space in the new 
GM wagons? Up by about 10 cubic 
feet over the '70 models. ш 


Norbye tries out the third seat їп Pontiac’s wagon. Access to 
this seat is provided when you tilt the right-hand section of 
the second seat, which is split in 40/60 proportion. 
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AUTO 
SAFETY: 


we’ve come 

a long way, 

but there’s still 

a long way to go 


By JAN P. NORBYE / Automotive Editor 
and JIM DUNNE / Detroit Editor 


The 1971 cars show how far we've 
come in safety improvements—and 
how fast such improvements can be 
made. Most safety features that are 
now standard were only ideas five 
years ago. 

Many appeared on cars because 
they were specified by federal govern- 
ment standards. These include lap 
and upper-torso belts for outside 
front-seat positions and lap belts for 
the other seats, head restraints, 
break-away inside rear-view mirrors 
and mandatory outside left mirrors, 
impact-absorbing steering columns, 
dual-circuit hydraulic brakes (with a 
warning light to indicate partial fail- 
ure), and rupture- and leak-proof fuel 
tanks. 

The auto industry, through its own 
research, has developed impact-ab- 
sorbing frame and body structures 
that allow controlled collapse of the 
sections ahead of the cowl and behind 
the rear seat, thereby cushioning the 
shock of a collision impact while keep- 
ing the passenger compartment unde- 
formed. All American cars use this 
principle, but some carry it further 
than others. General Motors was first 
to recognize that not all collisions are 
frontal, and developed the side-guard 
beams that are now part of the armor 
inside the doors on practically all 
models. Similar designs were later 
developed by the other auto makers. 

The industry has also pioneered 
antiskid brakes. Ford uses a rear- 
wheel-only system developed in col- 
laboration with Kelsey-Hayes on 
‘Thunderbirds and Lincolns. GM has 
a Delco-Moraine two-wheel system 
for its front-drive cars, Toronado and 
Eldorado. And Chrysler now offers a 
four-wheel Bendix system on the Im- 
perial. 
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Other accident-preventive safety 
features include disk brakes, belted 
tires, variable-ratio power steering, 
door handles that preclude uninten- 
tional opening, and larger window 
areas for improved visibility. The 
Department of Transportation has 
specified a certain amount of stan- 
dardization, such as the PRNDL se- 
quence for automatic transmissions. 
but no rules are yet laid down for the 
exact positioning of such items as 
headlight and wiper/washer switches, 
horns, or other small controls. 

The air-bag problem. The car 
shown here is a composite of safety 
developments under investigation by 
the industry or government agencies, 
or actually in use on certain cars built 
outside the U.S. Some of these devel- 
opments could be adapted to Detroit 


cars in normal lead time, while other: 
offer problems that must be solvec 
before production can begin. One cas 
in point is the air bag (passive re 
straint system). The bags may in 
flate quickly enough to save lives ir 
collisions, but they tend to blow oui 
the windows, could cause injury t« 
passengers in awkward positions a: 
well as to pipe-smokers, and woulc 
probably kill a child standing up ir 
the car. 

Belts and upper-torso restraint: 
give better rollover protection thar 
present-day air bags, but the draw 
back with belts is that they require 
the driver and passengers to do some: 
thing. Air bags inflate on order from 
a sensor that knows the car is in ar 
accident, and require nothing of the 
occupants. 


WORN-BRAKE-LINING 
INDICATOR 


Rollover accidents may be rare, but 
don’t forget that some head-on colli- 
sions end in a rollover. For such S 
there must be survival space inside 
the car. The roof must not cave in, 
the “greenhouse” must not collapse. 
A form of roll cage, to be incorporat- 
ed into the basic body shell, is a prob- 
able solution. 

Doors must remain closed. They 
are needed not only to keep the occu- 
pants from being ejected, but also to 
contribute stiffness and strength to 
the body structure. Bolt-type door 
locks, such as used by Mercedes- 
Benz, have proved effective in keep- 
ing the doors closed in all types of 
accidents. 

Bumper shape can help reduce the 
severity of a collision. With rounded 
bumpers, cars may bounce off each 


other, while W-bumpers will almost 
invariably make matters worse. That 
applies to vehicle-pedestrian colli- 
sions, too. 

Other ideas that will protect users 
of a vehicle when it is standing sti 
are sliding doors and side-opening 
Standing on the sidewalk in- 
stead of behind the car to load or un- 
load the trunk, a man is in less danger 
of being hit by another vehicle. Slid- 
ing doors keep other vehicles (or even 
pedestrians) from running into a bar- 
rier formed by a suddenly opened 
door. 

To see and be seen. Visibility is a 
key word in all auto-safety talks. That 
means both seeing and being seen. 
The periscope-type rear-view mirror 
suggested by the designers of the New 
York State safety car would certainly 


SIDE-WINDOW 
DEFROSTING 


than any mirror combination now in 
use. The high-level turn signals used 
by Citroën are eas 1 
most апу angle. It may Бе а good idez 
to move all taillights up to eye level. 
Steered and self-leveling headlights 
andard on Citroén cars sold in 
em is now 
es, it may one 
day be required by the Federal gov- 
ernment. 

Finally, a word about four-wheel 
drive. An advanced system with a 
central differential would enable un- 
skilled drivers to maintain safe and 
sure control of their cars in rain, snow, 
and ice, and chances are they would 
be willing to pay the price. The draw- 
ing above shows the Ferguson system, 
standard on the Jensen FF car. 
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Win its new Max-Trac, Buick has int: 
duced a fresh advance in wheelspin contro! 
It does not replace Positraction—it's somi 
thing extra, added to the limited-slip di: 
ferential. It enables you to get going on ісі 
and snow, just as with other antispin axle: 
But it does something more. It keeps tl 
car traveling straight, without fishtailing. 
It helps on turns, too. On an icy сигу 
where another car might get into a tail-ent 
skid and spin out, Max-Trac will keep tl 
car on course. However, we're not saying 
will handle icy curves at any speed. Ma: 
Trac has no control over front-wheel ski 
nor does it provide any antilock effect f. 
the brake system. But it does give an extr] 
margin of safety on winding, slippery road: 
Just what is this Max-Trac, and ho 
does it work? It's a small electronic coi 
puter with two sensors. One sensor 
mounted at the transmission output lin| 
2 and measures rear-wheel speed. The oth: 

Riviera without Max-Trac (left) threatens to spin out during acceleration on wet sensor is mounted on the left front-whe 
asphalt. But with Max-Trac, at right, the car maintains straight course. hub and registers front-wheel speed. 'Th 
transistorized computer constantly coi 

pares wheel-speed inputs from the sensor: 

е and when the rear wheels turn significant] 

OW — UIC ers faster than the front wheels, it goes int 
action. 

е It cuts the ignition! That’s right. You 

B ette r Tracti (0) n 10) п the 12-volt feed wire to the coil goes throug! 
the computer. Computer signals an osci! 

lator to actuate a power switch hooked int 


S | i p p e ry Road S à / the cot eer ware, redding ignition circui 


\ | ` There is no risk of stalling with вис) 
TRANSISTORIZED A ultrashort interruptions, and the cycle cai 


COMPUTER be repeated up to 50 times a second, de 


pending on severity of wheelspin. The com 
puter goes into action when rear wheels ar 
turning 10 percent faster than front one 
and remains in effect until the differenc 
has dropped below eight percent. Wheel 
spin will end when there is a positivi 
change in road-surface traction or the drive 
backs off on acceleration enough to let thi 
rear wheels recover their grip. 

In the meantime, Max-Trac keeps th 
car on course by cutting torque to below th 
point of breaking traction by frequent firin; 
interruptions. 

We tested Max-Trac by making full 
throttle starts on wet asphalt with fron 

i i " = wheels cocked. First we tried а Rivier: 
Eu Ae pom. erie without Max-Trac. It went sideways ii 
about 40 feet and needed vigorous counter 
steering to avoid spinning out. Next, : 
Riviera with Max-Trac: some noise fron 
the drive train, a slight shudder in the rea 
end—otherwise, uneventful. The car tool 
off, answering to the helm normally, re 
turning to a straight course as soon as wi 
straightened the front wheels. It seeme 
like magic! 

Buick is restricting Max-Trac to th 
Riviera at the moment, but it will becom 
optional on the Le Sabre, Centurion, anc 
Electra 225 during the ’71 model year 


Max-Trac parts as installed on Riviera take SENSOR Price? Under $100—and that should assur 
up little space, add next to no weight to its popularity. ч 
car. Computer is inside instrument panel. —Jan P. Norbye and Jim Dunni 
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Battery does all the work as author zips 
slong on his electrobike. On hills, soft / 
dirt or sand, he helps out by pedaling. Я a: 


spring tension, rotates it. Instrument pan- 
el, mounting brackets for motor, and bat- 
tery are home-made, as shown below. 


A three-speed trolling motor drives the 
front wheel by íriction. Pulley on the 
motor shaft, held against the tire by 


How to 
Power 

a Bicycle 
with a 

Car Battery 


On one charge, a three-speed 
trolling motor propels my 
wheel at 13 mph for 40 miles 


By ROY PAANANEN 


My answer to automobile-created 
pollution is an electric bicycle. 

Га advise you to put the compon- 
ents where I did. Weight distribu- 
tion, center of gravity, and steering 
all work out best that way. 

The motor mount consists of two 


AMP-HOUR 
METER 


Only the speed cofitrol—a three-section rotary wafer 
switch—is essential to operate the bike. Other parts 
are optional, used by author in his experiments. 


lasd" 


aluminum side plates bolted to the 
front axle and forks. (You may want 
to use lead-washer spacers between 
plates and forks.) A shoulder bolt 
connects the top corners of the side 
plates and runs through a rotating 
sleeve that’s bolted to the motor- 
mount plate. You move the motor- 
mount plate along the threaded sleeve 
until the motor-drive pulley is cen- 
tered over the tire, then fix the plate’s 
position by tightening 54” bolts on 
either side of it. 

Friction drive. Pulley pressure 
against the tire is adjustable—you 
hook the lower end of the motormount 
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SANDER- 
POLISHERS: 
Who 

Needs 'Em? 


You do—despite all the buffing and sanding 
accessories you can chuck in a portable drill. 
Here’s how to choose the best for you 


By R. J. DeCRISTOFORO 


Lees talk about a category of portable tools that’s often 
misunderstood and unappreciated—not only by the gen- 
eral public but, sometimes, by the manufacturers them- 
selves. In researching this article, I asked one company 
for information on its sander-polisher and got back dope 
оп а pad sander. Maybe everyone should call these han- 
dy tools disk sander-polishers to avoid confusion. 

Once you decide to invest in one of these specialty 
tools, you have a basic choice to make. You can buy a 
sander or a polisher—or a two-speed unit that does both 
jobs. For the home craftsman, the dual-use tool makes 
sense. A check of the spec chart below will confirm that 
no compromise in quality is involved. 

When two separate units are offered, the major dif- 
ference is in speed. Polishers run at about half the speed 
required for efficient sanding. This is something to bear 
in mind if you’re choosing between separate “either-or” 
tools: You can do a certain amount of sanding with a 
polisher, but you shouldn’t try to do any polishing or 
buffing with a high-speed sander. 

Some units are equipped (or can be, through the use of 
adapters) to take such accessories as drill chucks, wire 
wheels, and even grinding wheels. If you plan to use 
your tool for a wide variety of jobs, this may influence 


How major makes and models compare 


your choice. You may even want to consider an indus- 
trially rated tool like the eight-amp, 1!4-hp Powr-Kraft 
sander listed in the chart. Accessories for this unit in- 
clude several grinding wheels. If your interests include 
welding, auto-body remodeling or repair, and heavy-duty} 
sanding, check into this type of power package. 
Offset vs. in-line. The in-line design resembles a port- 
able drill. Motor weight is directly over the pressure] 
area, with control handles in familiar positions. 
The offset designs make a right-angle bend, so your} 
hands are more widely separated. Since such tools have| 
a longer body, they provide greater reach and are often| 
handier for getting into tight places. For example, it's 
easier to reach the centerline of an automobile roof with 
an offset polisher. 
For average jobs, though, the in-line design will prob- 
ably feel more natural for most people. It seems easier 
to let the tool weight supply pressure to the pad. With 
an offset, I find my left hand applying pressure while my 
right hand guides. No harm done—you just have to learn 
a new handling technique before you're comfortable with 
the tool. There are more important considerations in 
deciding which make and model to buy—namely power, 
disk size, and availability of accessories. 
In many situations, a portable disk sander will remove 
more stock faster than a belt sander. It will never do as 
smooth a final sanding, but it's not designed for that. 
Use it for quick smoothing of rough stock, “taking down” 
and feathering of fiberglass work and filled dents on auto- 
mobiles, refinishing of metal surfaces, removal of old 
paint and varnish—even (with the proper abrasive) 


Model or Shaft | speed |5 | = 2 | weight 
Make [Catalog No. | 9"* | Design | (pm |= | |^? |e HH Bearings. Price 
н P 4000 |x] 7 ball and 
Black & 7950 7 | omset | 400 |х| |7] m abl a $69.95 
ескег T 5 
7970 7” | Offset | 2000 x|w|z| 7% nenaon 69.95 
| olier 
Montgomery 1800 [у | h " needle and 4 5 
ntgomery | gap 8577 7" | ofset | 3309 | хх је) 10 Ви 39.44 - 
(Powr-Kraft) вав 8541M | 7” | Inline | 5000 | XX |1ї[в | 14 ball 68.95 5 
304 17” | indine | 4000 | X NA [4 5% ball 74.50 jr 
дйн 305 7" [їтїпе | 2000 X[NA [а 534 ball 74.50 Е 
470 7” | onset | 4500 [X NA [в En ball 95.00 Р 
471 7” | Offset | 2100 [x] na [s EA ball 95.00 = = pees “Ой 
> 3500 ball and - Eo 
Si 9H1151 | 6" | mdi | 2259 | ХХ За МАП 7% рейс 39.50 pb Lut E а 
(Craftsman) 1200 or floor polishing, you can make a pivoting 
Hiiss | 7" | Off 400. |x|x|ne|NA| 1224 T 79.50 
каша set | 4700 * i Eus yoke out of 2” stock that lets you attach 
Skil 120 6 | mine | 2000 | X|X| ml 3 | 3% ball 32.88 an extension handle—four fect of 34" alu- 
T sm з” | onset | 1800 [x|x| w| e| 7 ei asss | minum tube. Bolt into side handle holes. 
1040 9" | offsets | low-high x needle 59.95 80 | POPULAR SCIENCE 
NOTES: 1. Shipping weight, packaged. 2. Actually a disk sander- 
only ($10 less) 4 6" bor P disk j A 


Tips on car polishing 


Wash car to remove all dirt and grease, using special 
solvents for road tars. Park car out of sun. A liquid 
combination cleaner-polish works best, but be sure it 
contains no abrasives, Follow label instructions to 
apply, working from top of car down. Let dry. 

‚ Best bet is to start with a pile-fabric pad (available 
as an accessory) mounted on standard rubber backup 
pad. Again, start at top of car and work down; use long 
strokes, letting weight of tool supply pressure. Don’t 
worry about missed corners; bonnet will take care of 
them in next operation. 

Replace fabric pad with lamb’s-wool bonnet and go 
over the car again to buff finish to high luster. If your 
car hasn't had this kind of attention for awhile, you 
may have to repeat operation for new-car sheen. Then 
occasional touch with bonnet will keep finish looking 
good until another wax application is in order. 


smoothing down stone or concrete. I call that versatile. 

For fine finishing, it's the tool to use before you take 
over with a belt or pad sander. Often, by working through 
progressively finer grits of paper, you can go directly 
from disk to pad. Less critical surface preparation—as 
for exterior painting—may require nothing beyond the 
disk, especially if you use one of the new foam backup 
pads with a fine ( No. 1) paper. 


[Continued on p 138 
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Controlled sanding of vertical or horizontal surfaces is provided 
by this accessory for the Rockwell-Delta sander. Adjustments con- 
trol depth of surface removal and let you sand flush along an 
edge, as above. All you do, then, is set the pace of the tool. 


` For stationary mounting, 
build a plywood table 


— = 


= 


Choice of table design depends on whether your tool is 
offset (above) or in-line (below). Split clamp for former 
holds it firmly, yet permits quick removal. In-line models 
are mounted by means of tapped hole provided for handle. 


FOR SNUG FIT 
ON TOOL BODY 
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Exploring a desert wash, Big Horn displays the rugged side of its 
nature. Oversize wheels, trials’ universal tires give you a sure- 
footed ride off the road; five speeds match torque to the terrain. 


With three-position forks and 
five-way rear suspension, the 
Big Horn handles anywhere 


By JIM DAVIS / PS West Coast Editor 


Want a cycle that you can ride to 
work all week and then bomb through 
the bushes when the weekend comes? 
Well, I believe I've found one. It's 
the Kawasaki Big Horn, a highly 
unusual machine bristling with novel 
features. 

Let's start with the Hatta front 


KAWASAKI 350 SPECS 


Engine One-cylinder two- 
stroke, rotary-valve 
Displacement 346cc 


Borex stroke 80.5 x 68mm 
Comp. ratio 6.8 to 1 
Horsepower 33 @ 6,500 rpm 
Torque 28 lb.-ft. 
Clutch Wet, multidisk 
Gearbox Five-speed 
Tires Front: 3.00 x 21 
Rear: 4.00 x 18 


Elec. system Battery/alternator 


Ignition Capacitor discharge 
Gas tank 3-gal. 

Weight 265 Ibs. 

Length 82 in. 

Ground clear. 9 in. 

Braking dist. — 39 ft. @ 31 mph 
Price $885 (f.0.b. Norfolk) 
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KAWASAKI'S Adjustable 350 
Ready for Road or Rough 


forks. They're adjustable in three 
ways: You can move the fork tubes 
up and down in the crown to change 
their effective length. You can move 
the base of the forks on the axle to 
any of three positions. And you can 
adjust the fork springs to any of three 
tensions. Voila! a front end cus- 
tomized to match your weight and 
use of the machine. 

Let me add that the progressively 
wound springs on the rear shocks are 
five-way adjustable and have a full 
four inches of travel. Add to this one 
of the softest and widest seats I've 
put my rump on in a long time, and 
you end up with handling and a ride 


By loosening the axle nuts you can shift 
the front forks forward or back, changing 
their angle and the bike's wheelbase for 
best handling on rough stuff or highway. 


Enduro features abound—raised fenders, skid plate, folding 
footpegs, tucked-in muffler, Kawasaki extras include CD ig- 
nition, foot controls on either side, waterproof electrics. 


that, believe me, is difficult to beat. 

Power aplenty. The Big Horn’s 
engine has a big displacement for a 
two-stroke single, made practical only | 
recently as design problems—like ther- 
mal efficiency and exhaust scavenging 
—have been solved. Its maximum 
horsepower develops at an easy 6,500 
rpm, maximum torque at 1,000 rpm 
less. I really enjoyed this kind of 
power for riding in the woods, and 
found it perfect for working through 
Los Angeles traffic, as well. 

If 33 hp isn't enough for you, there's 
a powerpack that boosts output to 45 
hp without increasing revs. 

All the extras. The Mikuni 32mm 


100-mph speedometer (on left) has regular 
and trip odometers; latter's three digits 
show tenths of a mile. Tach goes to 
11,000 rpm. Brace strengthens handlebars. 


buretor compensates for altitude, 
that you don’t run out of power 
en you're riding in the mountains 
1 the air gets thinner. 

^ capacitor-discharge system 
irks the Champion L-19V plugs. 
u never have to reset the plug gap, 
iust the breaker points, or fool with 
| factory-set timing. The spark is 
remely hot, which means more 
nplete combustion with less chance 
fouling the plug. An added bonus: 
ter gas mileage. 

Mixing gas and oil in a big can 
1 dumping the mixture into the 
e is another thing of the past. I 
t put gasoline in one tank, oil in 
ther, and let the automatic Inject- 
be system take care of the lubri- 
ion. 

Most off-road motorcycles don't 
d much in the brake department, 
ause of their lower gearing and 
wer speeds over rough terrain. But 
Big Horn will also be used on the 
»et, and for that I feel it could use 
it more stopping power. Both in- 
al-expanding, single-leading-shoe 
kes seem adequate for just about 
rything except repeated fast stops 
^re brake fade poses a problem. 
abulous handling. Kawasakis are 
wn for this, and the Big Horn is 
exception. I spent over a week 
ng the test bike to and from my 
and out in the vast Mojave 
зегі. I really dug it. Nothing 
ld faze it. Handling is quick, but 
so lightning-fast that you'd tend 
get into trouble. The big 21-inch 
it wheel at the end of that neat 
pension seems to float over almost 
ry obstacle. 

tiding tandem, I spent several 
irs chasing jackrabbits and soon 
sot a passenger was aboard. 
Мапу a motorcycle is touted as a 
ə dual-purpose job—one that's at 
ne on street or trail For my 
ney, the Kawasaki Big Horn is 
closest thing to it so far. 


g7 i 
t flips up when you pull a lever, un- 
ering air cleaner and battery. Tank 
the side holds engine oil for the two- 


ke’s automatic oil-injection system. 


CABLE-PAYOUT ARM 


TRACK-DRIVE PULLEY 


RIVET: 


The Acrobatic 
Tractor 


River's a do-anything tractor that 
can mount and descend stairs, crawl 
over obstacles, climb 45-degree slopes, 
turn in its own length, and find its 
way out if boxed in or accidentally 
turned over. 

Rivaling a man in agility, and far 
exceeding one in strength, the 414- 
foot-long machine weighs 450 pounds. 
Its manipulator arm swings in all di- 
rections and can hold an 80-pound 
load at its full reach of 415 feet. 

Rivet (an acronym for Remote 
Inspection Vehicle Telechiric) was 
designed by the United Kingdom 
Atomic Energy Authority for dam- 
age control and rescue work follow- 
ing a reactor accident; but it could be 
used in any hazardous situation. 

Powered by two electric motors, 
Rivet has tracks driven by a single 
off-center pulley and suspended on 
that one axis. Each track has three 


|ANIPULATOR ARM 


Working model shows how Rivet will look. 
Full-size remote-controlled manipulator 
will Бе 472 feet long and weigh 450 pounds. 


faces of different lengths, and the en- 
tire assembly can be tilted or turned 
over on its axis to adjust for the angle 
of climb or to alter the effective 
length or wheelbase of the vehicle. 
And that’s not all! 

The chassis can also be angled rel- 
ative to the tracks to approach or 
surmount obstacles. And there’s a 
steerable two-wheel bogey that gives 
the Rivet the maneuverability of a 
dodge-’em car. 

The manipulator arm, mounted on 
a telescopic turret, can be extended 
to total height of 514 feet. Rivet can 
also be positioned to bring a TV 
search camera to bear on objects any- 
where above or below itself. 

Payout and recovery of the cable 
are fully automatic: The drum and 
cable-winding mechanism are con- 
trolled by a tension-sensing device on 
the payout arm.—David Scott 
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A PICTURE ROUNDUP OF 


A Piggyback cargo carrying adapted to the high seas 


A huge open stern and a giant 850-ton elevator 

keynote the design of the new Lykes class of cargo ships. 
Barges, each loaded with 850 tons of cargo, can be 
floated into the open stern of the ship, then lifted up 

to deck level by the elevator. Placed on dollies, they are 
rolled into position on deck for the voyage. At destination, 
the barges are refloated, then carry their cargo to shore or 
move on up rivers and canals to inland ports. The first of 
the new ships is now being built by General Dynamics. 
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« Blanket protection 


Firestone is working on an 
alternative to the air-bag pas- 
senger-restraint system. 
Their trick: a blanket 

that springs up auto- 


matically in case of a collision 


keeping passengers from 
being hurled forward. Unlike 
the air bag, it leaves the 
driver's view unobstructed. 


NEW PRODUCTS AND DEVELOPMENTS 


Soup in a tube A 


Monopaste (thickened monoc 
bath) and a plastic processoc 
will soup a roll of 35mm filnr 

in five minutes—and ini 


broad daylight. The new system 


was developed by the Aii 
Force to provide a means oc 
quick field processing foc 
black-and-white filmn 


em amate 


< Three-door sedan 


When Ted Clark of Lowden, 
lowa, bought this Pontiac, 

the four-door was ail 
smashed up on the left side. 
Reworking the damaged sheet 
metal, he replaced the two 
left doors with a single 

wider door from a two-door. 
Presto! A three-door sedan! 


Special-mission plane Ж 
Reconnaissance is the mission 
of this Beech-built Army 
RU-21E. The twin-engine 
turboprop plane is 5 
"'special-mission'' version 

of the Army's U-21A utility 
transport series. Photo abovo 
is the first one releaseo 
showing the craft 


/ 
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A A clock that's 200 years behind time 


c 
TTI 


ДЕШ 


UM 


The idea for this one-hand clock was originated by 
Benjamin Franklin in 1770. Two hundred years later the 
clock has finally reached the market. It’s 

divided into quadrants, each divided into 60 minutes. 
The clock above reads either 3:35, 7:35, or 11:35. Since 
you always know about what hour of the day it is, you can 
discard the two irrelevant times and come up with the 
one that counts. The 12-inch clock is $25 from Precision 
Graphics, 3 Pond St., Norton, Mass. 02766. 


^ Rubber reef 


How will we get rid of our 
millions of worn-out tires? 
Dump them in the ocean, 

say the Goodyear tire people. 
Soon they become crusted with 
barnacles and provide a rubber 
reef, teeming with millions 

of gamefish, where once there 
was barren sandy bottom. 


Volksmobile > 


Take a Volkswagen. Replace 
the front wheels with skis and 
the rear tires with super-wide 
cleated types. Result: a four- 
passenger enclosed snowmo- 
bile suited for use in Antarc- 
tica. And that’s where the 


South African Dept. of P 


Transport is sending this one. 


It's pull, not push, for the latest VW A 


When Volkswagen took over the NSU factory, they inherited 
the NSU K70, about to hit the market. Now it's the 
Volkswagen K70 and it's a far cry from any of the 

other VW designs. It has a water-cooled, overhead- 

cam engine driving the front wheels—rather than the 
air-cooled engine driving rear wheels on all the other VWs. 
The 90-inch engine puts out a horse for every inch. Power 
doubles back through a four-speed box to a differential built 
into the partitioned crankcase. In engine cutaway 

above, note inboard-mounted disk brakes 

mounted on jointed half-shafts to the front wheels. 


Flexible fan for Vega» 


The new Chevy Vega will have 
a new plastic fan. Standard 
on air-conditioned models, 
the fan automatically flexes 

from a high degree of pitch to 

a low degree as engine speed 
increases. This gives maxi- 

mum cooling at low speed and 

reduces noise and power con- 
sumption at high speeds. 
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Luxury clamshell > 

Slip into this clamshell easy- 
chair and you can shut out the 
world. Drop the lid in front, 
turn on the light, slip a maga- 
zine out of the rack, flip on the 
radio/tape recorder and the 
ventilator, and pour a drink 
from the bar. There’s even 
room for a friend. It's made 
by Rosenthal, a German porce- 
lain and furniture company. 


Whats New 
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<A ship designed to break apart in port 
Make two-part ships—half cargo-carrying barge, half detachable 
propulsion unit—and the propulsion unit can go off on 

another assignment while the barge is being loaded or un- 
loaded. That's the idea behind the model being tested here. 

The plan makes the most efficient use of the expensive engine 
section, and saves money by cutting down on manpower require 
to crew the ships. The quick-disconnect coupling between units 
is provided by tongue-and-groove flanges and hydraulic clamps. 
It was designed at an English school of naval architecture. 


< Pod-mounted power 


Designers mounted the en- 
gines on the first German 
jetliner in pods over the wing. 
Result? Low fuselage for easy 
loading and unloading, short 
and sturdy landing gear ideal 
for rough runways, reduction of 
the risk of ground debris 
being sucked into the engine, 
and elimination of the break 
in the landing flaps. 


< Sun-powered camera 
There's no need to plug the 
new Ligonie S2000 movie 
camera into the wall to re- 
charge its NiCad battery. Two 
banks of solar cells do the 
charging while you shoot. 
The French camera takes 
9.5mm film, so don't 

look for it in the U.S. 


UV flashlight. 
It looks like an ordinar 
flashlight, but it’s not. 
puts out a beam of ultraviole 
light—just the thing fiel 
technicians need to check fc 
food spoilage, damage t 
mechanical equipment, an 


« Latest Triumph 

Triumph has replaced the old 
model 1300 with this new 

car, the Triumph 1500. It 
keeps the 1300's front-wheel 
drive, but the four-cylinder en- 
gine has been enlarged to 

91 cubic inches and now puts 


out 61 horses. The new car 
is seven inches longer over- 
all, but still rides on the 
same 96-inch wheelbase. 


purity of drugs. Three D cell 
provide the power. It's $89.5 

from PCM Industries, 723 
Columbia Pike, Annandale, V 


Family fun afloat > 
Looking for a low-cost sail- 
boat big enough for you, your 
wife, and four kids? Aluma 
Craft's S-14 is a fiberglass 
14-footer with a cockpit 

as big as those on most 
16-footers, and she’s priced 
at $849 with sail. A modified 
catamaran bow and wide beam 
make for her family-sized 
capacity—and stability, too. 


Whats New 


IN BOATING 


‚ Breath of life 

Aount the Life/Breather in 
our boat or near the pool and 
ои'!! be ready to provide 
rtificial respiration if the 
eed arises. A plastic bel- 
ows forces air into the vic- 
im's lungs; a built-in timed 
eturn starts a steady breath- 
ng pattern. General Medical 
devices, 1559 West 134th 
t., Gardena, Calif. 90249. 


. Boat bubble 

lake a deck vent out of clear 
lastic and it doubles as a 
kylight—cheering a bow 
ompartment with sun as well 
5 fresh air. The Sky-Vent, 

у Sudbury Laboratory, Sud- 
игу, Mass., comes in three 
izes: 9, 12, and 15 inches, 
or $42.75, $71.25, and 
99.95. All are easy to 

nstall, says the maker. 


А Seven-angle angler 
Seven click stops on the 
curved bracket of this trolling 
outrigger let you adjust rod 
angle from vertical to almost 
horizontal. Plastic and 
stainless-steel construction 
give rustfree service on 

fresh or salt water. A pair 

of Trolling Pal outriggers 


is $49.50 from DeWitt Plastics, 
Box 4000, Auburn, N.Y. 13201. 


A Tiny troller 

Just the thing for trollers, 
this 17-pound motor packs 
1.7 hp, using a chainsaw- 
type diaphragm carburetor. 


The carb works in any position. 


Result: smooth running with 
the motor tipped to clear a 
weed bed or shallows. The 
Mitey Mite is by Muncie Gear 
Works, Inc., Cordele, 

Ga. 31015. 


Seven calls for help> 
This tiny launcher, only a 
little bigger than a fountain 
реп, comes with a kit of 
seven flares, and can fire 
them 400 feet in the air for 
visibility up to 15 miles. 
The Navy- and Coast Guard- 
approved kit is $11.95 
from Maxim Marine, 

2431 Frankford Ave., Phila- 
delphia, Pa. 19125. 


A Foot-operated outboard 
A foot pedal handles starting, 
stopping, shifting, steering, 
and speed control on this 
electric outboard, so your 
hands are free to fish. Power 
for up to two days of fishing 
comes from a 12-volt car 
battery. The Electra Pal Bar- 
racuda 84А is by Osborn En- 
gineering, 1400 E. Lafayette 
St., Bloomington, Ill. 61701. 


à 
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^ Fisherman's easy chair 
Rod holder, beverage holder, 
and tackle box—all you need 
for a lazy day of fishing 

is built into this tubular- 

steel chair. Back at camp 

you can remove holders and 
tackle box, slip off the back- 
rest, and it's a handy camp 
stool. The 3-in-1 Sports Chair 
is from Elmco Specialties, Box 
864, Des Moines, lowa 50304. 
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Whats New 


PHOTOGRAPHY 


Fumble-free film > 


Sit back and enjoy the show— 
there's no threading or re- 
winding with Kodak's new 

Instamatic M110 projector. 
You just drop in a cartridge 
—up to 400 feet— and the 
projector takes over from 
there. At the end of the 
cartridge the film rewinds 
automatically—as fast as 
90 seconds for 400 feet. 
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< Rapid rebound 
Automatic exposure control 
and a new quick-charge feature 
make the Honeywell Auto-Stro- 
bonar 332 an interesting 
addition to the strobe market. 
A 20-minute charge on a set 
of dead batteries gives you 
enough power to rap off 

30 shots. In a real hurry? 

Five minutes gets you 10. 
Price? $99.50. 


Whats N 


IN ELECTRONI 


+ Cassette projector 
Bell & Howell has a new 
projector, too: It handles 
regular 8 and super 8 film 

in 50-, 100-, 200-, and 400- 
foot cassettes. You never 
touch the film; the projector 
runs it and rewinds it. 
Prices start at $159.95. 
Cassettes range from 65 cents 
for the 50-footer to $3 for 
the 400-foot size. 


Two little brothers A 


That slick little Rollei 35 

is one of two new money- 
saving models. The 35B (pic- 
tured above) offers a non- 
coupled selenium meter 
instead of a CdS meter. A 
35C model comes without 
meter. Both have 40mm f/3.5 
Triotar lenses instead of the 
35's Tessar. The 35B sells for 
$159.50; the 35C, $139.50. 


< Slide syncher 

The Mentor MK IV will synch 
any tape recorder—monaural 
or stereo—to your slide projec- 
tor. An inaudible cue on the 
same track as your narration 
automatically triggers a slide 
change. Two models are avail- 
able, $50 and $80, from 
Saunders Associates, 

297 Danbury Rd., Wilton, 
Conn. 06897. 


Compact entertainment 


is seven-pound, 914-inch- 
sh package puts TV, AM/FM 
dio, and a cassette tape 
stem into your car, boat, 
fice, or tent. It runs on 
tteries or AC (or, with an 
lapter, on your car battery), 
id comes with mike, AC 
apter, and earphone 

r $229.95. It's the 
'mphonic Mini-Max. 


Ray meter 


you ever want to check a 
icrowave oven for energy 
aks, here's a tool to use. 

е antenna on top picks 

) the stray rays and 

ives the gauge below. 

е Microdek Model 310 is 
5, from International 
ystal Mfg., 10 N. Lee, Okla- 
ma City, Okla, 73102. 


^ Laser communicator 


It's sort of a walkie-talkie 
that transmits over a laser 


beam. You can get it for under 
$150 in kit form or $200 fully 


assembled. Features? It 
can transmit voice, video, or 
data signals; it's jamproof, 
efficient, and unaffected by 


radio noise. Metrologic Instru- 


ments, 143 Harding Ave., 
Bellmawr, N.J. 08030. 


A Bedside companion 


Digital AM/FM clock-radios are 


the latest thing from Japan. 
And this Hitachi Digi-Brite 
is the latest thing in digital 
clock-radios. Its numerals 
are on continuous bands— 
no flip-flop mechanism. 

It sells for $70. 


| Whats New 


FOR YOUR CAR 


Shoe saver A 


You'll never drive off in your 
VW with the hand brake on if 
you install this alarm. It 
rings a bell if your brake 

is on and the car is in 
motion. Fits other imported 
cars with tunnel-mounted 
brake handles, too. It's $7 

| from J.C. Whitney, 1917 
Archer Ave., Chicago, Ill. 
60616. 


Auto alarm 


An alarm that detects thieves 
by current flow? Right. If 

the would-be thief opens your 
car door (dome light goes 
on), turns on the lights, steps 
on the brake, or turns on the 
ignition, he'll trigger a wailing 
siren. The Cyclone Sens-O- 
Matic is $39.95, from Monroe 
Timer Co., 625 Soundview 
Ave., Bronx, N.Y. 10472. 


Concentrated juice А 


Thin plastic walls in the Juice 
Box (rather than hard rubber) 
leave room for more plates, 
more acid. The result: 75 
percent more cranking power 
for those big-inch muscle 
cars. The new battery from 
ESB can deliver 530 amps, 
has an amp-hour rating as 
high as 95. Outside 
dimensions are standard. 


X-ray warning 


| those warnings about 
‘ays from color TV got you 
rvous? A Rayguard will 
onitor your set’s high- 
Itage parts. If voltage 
ceeds design levels (that's 
vat causes the radiation) 

e meter will tell you. 
yguard must be installed 
a TV repairman. It's made 
'Walter Kidde & Co. 


^ Skinny stereo 


A mere nine inches high, but 
over four feet long—that's 
the new thin-profile stereo 
by Teledyne Packard. You 
mount it on a stand or shelf 
and plug it in. It offers 
AM/FM radio, or music 
from your favorite records— 
soft with the hinged speaker 
covers closed, louder with 
the covers swung open. 


A mount-anywhere instrument cluster A 


Looking for something better than idiot lights to keep 
you informed on the situation under your hood? The 
Mini Cockpit's a nice solution. It combines a 
temperature gauge (water or oil); voltmeter, to 

| show battery condition; and ап oil-pressure 
gauge. The unit mounts above or below the dash and hooks 
| quickly into your electrical system with five wires. 
An accessory bracket lets you mount the module on your 
| steering column. The Mini Cockpit is made by VDO 
Instruments, 116 Victor St., Detroit, Mich. 48203. 
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Finish goes on like tape > 


House painting may become 
obsolete. Now you can coat 


Whats New 


wood siding with self-adhesive 
IN HOME vinyl film that’s impregnated 
IMPROVEMENT with white pigment. Morgan 


Adhesives of 4560 Darrow Rd., 
Stow, Ohio, calls it MAClar; 
claims it takes weathering 
better than paint, lasts for 10 
years. It comes in rolls 

27 in. wide, 50 yds. long. 
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Weld a patch on vinyl » 


When vinyl fabric is torn or 
burned, you can patch it by 
spreading on a paste called 
Vyna-Weld. A texturing mold, 
created from the surrounding 
surface, is heat-pressed into 
the patch with special tool. Re- 
pair matches grain and color. 
Vyna-Chem, Bound Brook, N.J. 


« Lightweight stone wall 


You needn't be a mason to re- 
model your den or patio with 
natural stone. A unique volcan- 
ic rock—one-fifth the weight of 
granite—comes bonded to hard- 
board in modular (36"-by-48") 
panels. Face can be rough, as 
shown, or smooth-sawed. 

For closest retailer, write 
Featherock, 6331 Hollywood 
Bivd., Los Angeles 90028. 


< Cable-drive door opener 


Here's an automatic garage- 
door system you can tote home 
from the store, install without 
help in a couple of hours. 
Pow-R-Lift has a simple cable 
to replace noisy drive chains. 
Press a button on the handset 
in your car: the unit opens 

the door, turns on the light. 
By Relaytron, Mt. Vernon, 
N.Y. Under $180. 


< Self-stick cove base 


It installs several times 

faster than regular spread- 
the-glue types, and Nafco's 
Quik Stick Cove eliminates 
cleanup, as well. It comes in 
various colors and wood 
grains. The new peel-and-stick 
adhesive is guaranteed to hold. 
National Floor, Box 354, 
Florence, Ala. 


Lamp travels with you A 


This tiny adjustable lamp plugs 
into any outlet and swivels 
to throw light wherever it's 

needed. Tuck it іп a suitcase 

to assure good reading light 

in motels. Or use it at home to 
spotlight art. Or as a worklight 
in your shop. It's made, 

with either two- or three- 
prong plug, by Swivelier, 
Nanuet, N.Y. 10954. 


Easy shingle corners 


> chore of trimming and 
ing individual shingle and 
ike courses at the corner 

a mansard roof is eliminated 
en you use factory-as- 
nbled corners from Shaker- 
п Corp., 4416 Lee Rd., 
veland 44128. Just over 

at the butt line by 17" in 
gth, they're mitered and 
ered to ensure a true fit. 


Portable purifier 


ached to any faucet, the 
motic purifier can produce 
) gallons of fresh water in 
hours by removing mineral 
ts, chemicals, impurities. 
ly 11" deep and 16" high, 
an be set on a sink counter 
hung on the wall. From 
viron, Costa Mesa, Calif. 


Whats New 


IN TOOLS 


Rubber-faced trowel A 


Grouting ceramic tile, slate, 
flagstone, and brick is faster 
—and takes less grout—with 
the K-R Groutmaster trowel. 
Flexible rubber facing com- 
presses the grout into the 
joint while acting as a squee- 
gee on masonry surface. 

It's made by American Olean 
Tile Co., Lansdale, Pa. 19446, 
has an easy-grip handle. 


Get a grip on things A 


An attachment for any drill 
press with a 234" column, 
the Fas-Set extends double 
arms that adjust for either 
horizontal or vertical holding. 
Above, arms have V-holders to 
position square or round work 
upright. Accessories adapt to 
other shapes. It’s $39.95 
from G. Manville, 35520 

Oak Glen Rd., Yucaipa, Calif. 


Things like chisels never change—right? Look again A 


Sandvik Steel is catching attention in hardware stores now 
with a whole new line of chisels. The Swedish tool-steel blades 
feature correct hardness for a tough, lasting edge, a full- 

bevel pattern for fast, efficient work, and a rustproof 

plastic coating. They come in the six popular widths: 

14", V5", 34", 1", 114", and 114". Handles are identical on all 
Sizes—a new flat shape for comfortable grip and position con- 
trol. And this design keeps the chisels from rolling. 


Down with the squints » 


If you do close work, treat 
yourself to Bausch & Lomb's 
Magna-Visor. It boasts the 
largest field of view of any 
headband magnifier, elimin- 
ates the center post and offers 
three interchangeable lenses— 
14x, 214x, 314x. Write: 635 
St. Paul St., Rochester, N.Y. 


Rub out that rust » 


This finger-sized abrasive bar 
helps you clean and restore 
hardware and metal trim on 

boats and cars. Its fine grit 
leaves a satin finish after 
removing rust and corrosion. 
Rust-Eraser is made by Cori- 
cone Corp., 3605 Long Beach 
Blvd., Long Beach, Calif. 


Longer sandpaper life » 


Hold a Dandi-Bar against the 
belt while you run your sander 
and it will clear the grit of 
wood dust, extending belt life 
60 percent. On smaller ma- 
chines, just rub it against the 
abrasive. It's $6.95 ppd. from 
Ken Acker, 3314 W. Loomis 
Rd., Greenfield, Wis. 53221. 
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When the item is free, 
you can afford to top it with 
a colorful, lasting epoxy 


By DARRELL HUFF 


Some people call them hippie tables 
because they’re about all the non- 
sleeping furnishings you'll find in 
many a pad. No wonder: They're 
useful, sturdy . . . and free. 

They are empty cable reels discard- 
ed by utility companies. Since these 
wooden reels—unlike the metal ones 


With four bites from the bottom, a coat 
of black stain, and a colorful top, discarded 
reel becomes an outdoor dining table. 


Two ways to make center hole an asset, at 
left: cover with brass sundial cemented 
down; slip in vase of flowers or plant. 


sometimes used—are not returnable 
to the manufacturers, they are com- 
monly given away to the first comer 
who asks for them. 

I was that first comer at the Pacific 
Gas & Electric Company yard in 
Monterey, Calif., the other day. I 
found a good selection available at 


When’s a reel not a reel? When it has been topped with a 4 After mixing the epoxy, you can use it to cement down the 


colorful plastic material that covers it, cracks and all, ready to 
stand up to outdoor use. This is called Poradek and consists of a 
two-part epoxy and a plastic bag of colored granules. 
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sundial and scraps of wood to patch any major holes. Then 
pour it into the plastic bag and knead the whole mess until the 
aggregate is uniformly wet. The rim shown is a temporary one. 
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ihe yard—and picked a pair while I 
was at it. And astounded the yard 
foreman by successfully hauling them 
both off at one time in my tiny VW 
convertible. 

You have a choice of several sizes, 
but the ones I chose are convenient. 
'The smaller is 27" in diameter and 


5 Spread mixture with trowel. A tempo- 
rary rim of Filon plastic stapled on 
made it easy to get uniform thickness and 
neat edge. Epoxy won't stick to this plastic. 


Tables from C 


22" high, right in scale for a small 
patio, and just big enough to hold a 
vase of flowers in its center opening 
and provide chairside tray space for 
casual lunching. 

For a dining table you'll prefer a 
height of 28" to 30", which describes 
my second acquisition. If you regu- 


6 You can get along without an edging 
on a smaller reel, but you'll work hard- 
er and won't get quite so trim a result. The 
flowerpot smooths the center hole. 


1 Only large reel available to author had a chunk knocked out 2 A quick and durable finish was provided by wiping on a coat 
of one flange. He trimmed this gap smooth with a saber saw, 
and then cut out three other matching bites on the foot. 


of jet-black stain wax, covering everything but the top surface. 
For rigidity, tighten bracing bolts that go through reel. 


larly feed more than four people out- 
doors, you might want to see whether 
vour local utility has something avail- 
able with an even larger diameter 
than this 40-incher of mine. 

For how I turned the reels into 
handsome outdoor tables, follow the 
photographs. 


Я | _ d 
7 Poradek comes in 30-sq.-ft. kits in many 
bright and dull earth colors at $19.95 
plus shipping from Resin Systems, Inc., 
25-29 50th St., Woodside, N.Y. 11377. 
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Fingerlap joint takes its name from intertwined human fingers— 
as you see here, It's often left exposed as a sign of superior work. 


By R. J. De CRISTOFORO 


Like the dovetail, the fingerlap joint 
is often found on old classics, exposed 
in some areas to denote an above- 
average degree of craftsmanship and 
used in some hidden places because 
of its strength. 

Its basic design doesn’t provide 
locking. Therefore, glue failure would 
result in separation. The chance of 
failure with modern adhesives is pret- 
ty remote, however. So it’s an excel- 
lent joint to know. 

Structurally, its appeal lies in an 
unusual amount of gluing surface— 
something you can judge quickly by 
passing the fingers of one hand be- 
tween the fingers of the other. This 
strength is recommendation enough 
for using the joint on moving com- 
ponents like drawers and on frequent- 
ly-handled items like boxes. You'll 
find it on jewelry boxes, humidors, 
and similar items. It's often called a 
box joint—a term that is somewhat un- 
fair since it connotes only minor appli- 
cations. Correctly done, it can be left 
exposed as a commendable piece of 
work. 

With a table saw and the jigs we 
show, you can turn out fingerlap joints 
as precisely and quickly as the ex- 
perts do. 

Designing the joint. It is often rec- 
ommended that the cut width be equal 
to the stock thickness. This is a gen- 
eralization that doesn't always lead to 
best results. For example if you are 
making a shallow box or drawer using 
34" stock, you can provide more glue 
area and thus more strength by re- 
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ducing the cut width to about 50 per- 
cent of the stock thickness. I feel, and 
you might, that on such jobs narrower 
fingers are more attractive. 

If you wish to be more creative by 
being a little more flexible, consider 
these thoughts: 

A 3$" finger looks pretty good on 
stock that ranges from 34" to 94" 
thick. A 14” finger is effective on 
stock that ranges from М” to 15” 
thick. If you ever work on material 
that is less than М”, make the fingers 
the thickness of the material or just 
a bit less. 

Unless you have a special reason, 
the fingers should not exceed 34". This 
is for the sake of appearance and be- 
cause the maximum cut for dadoes is 
about 34". If you must make repeat 
passes to get the width you want on 
each finger, you are defeating the pur- 
pose of the idea. 


Above is a joint ready for assembly, and two special treat- 
ments—a 45-deg. cut after assembly (center) and sanded round. 


The jigs. The independent one is a 
good idea because its double miter-| 
gauge bars provide firm support on 
both sides of the cutter. It might ap- | 
peal to users of small table saws (and | 
thus small miter gauges) especially, 
since it provides more back-up than 
you can get with the usual small 
miter gauge. 

The others are just extensions, 
screw-attached firmly to the miter 
gauge. The adjustable one is designed 
primarily for those who anticipate 
frequent reliance on this type of joint 
and wish to be flexible in finger-size 
selection. The fixed one is so easily 
made that you can snap it out quickly 
when you need it. 

The fourth version is not a finger- 
lap jig at all, but a variation that sug- 
gests the basic idea as a means of 
accomplishing other chores. Our ex- 
ample is used to production-cut half- 


How to cut a fingerlap joint 


1 Size spacer strip to match groove width, 
place between guide block and one of 
the parts. Hold firmly, make pass slowly. 


Q) Remove the spacer strip and place the 
first cut against the guide block as the 
second step in cutting the joint. 


of the Expert Woodworker 


Independent jig—so-called because you 
don't need a miter gauge—is one you prob- 
ably will use most. A softwood like pine 
will serve well for making all the jigs. 


Fixed miter-gauge jig above works just 
like an independent jig. If you wish one 
groove size but want to work on different 


lap dividers for egg-crate partitions. 

Making the independent jig. Saw 
the extension to size and then replace 
the saw blade with a dado. Set the 
dado tool for the thickness of cut you 
want and adjust its projection to equal 


stock thicknesses, make several guide 
blocks to screw on rather than gluing on 
only one. Adjustable jig, at right in draw- 


the stock thickness. Screw-attach the 
extension to the miter gauge so you 
can make a pass close to the center of 
the extension. 

Make this cut and then remove the 
extension and make a second cut 


B Em. — 
ing and photo, provides various groove 
widths and permits fractional adjustments 
Check dimensions against your equipment. 


spaced a groove-width away from the 
first one. Make a guide block to fit 
the second cut and glue the block in 
place. A nail up through the bottom 
won't hurt. When you rescrew the 
extension to the miter gauge you are 


Place the mating part against the guide 
block and make a pass to form groove 
in both pieces of wood simultaneously. 


4 Seat grooves over guide block to posi- 
tion work for remaining cuts. You can 
handle any width work with any of the jigs. 


5 For a perfect fit, make the fingers just 
a fraction longer than is necessary. Sand 
them flush after assembly. 
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Variations on the fingerlap joint 


El 


The basic cuts can be used íor making 
grille-type doors or similar projects as above 
left. The parts of a fingerlap do not lock 
together as do those of a dovetail, but you 
can accomplish such locking with a dowel 


set for the fast production of finger- 
lap joints. 

The groove in the adjustable ex- 
tension can be formed by working with 
a router bit on the drill press, or you 
can form a slot by lowering the wood 
over a turning saw blade. The recess 
for the countersunk washer flange is 
simply a very shallow groove. In this 
case, attach the extension to the miter 
gauge by using two machine screws 
and nuts. 

Precision is fine but don't work to- 


Fingerlap design makes an excellent end- 
to-end joint when you wish to stretch a 
board. You can also make a swivel joint 
by shortening the fingers after drilling a 
pivot hole through the assembled parts. 


ward making the finger and groove so 
snug that you must mate them with a 
mallet. A slip fit is a better goal to 
aim for, since you then have some 
space between the parts for glue. 
Using the jig. There are two ways 
to do this. the simplest provides for 
a full-size groove at one edge of the 
assembly. Do this by making the first 
cut in one piece, spacing it from the 
guide block with a strip of wood sized 
to match the groove width. Remove 
the strip of wood and butt the first 


Jig for cutting egg-crate partition 


Groove height is half the stock width. Groove width equals the 
stock thickness. These dimensions apply also to guide strip. 


A 


96 | POPULAR SCIENCE 


Hold the partition pieces firmly together as you seat the cut 
grooves over the guide strip for each pass. Finished half-lap divi- 


A 
B s 
с 


piece against the guide block. Put th 
second piece in place, also butting i 
against the guide block. Then proce 
with the cutting, placing each forms 
groove over the guide block to positioi 
the work for the next pass. 

The second method provides foi 
equalizing partial cuts at each edg 
of the assembly. Make a vertical lin: 
midway between facing edges of guid. 
block and groove. Make a secon 
vertical line on the centerline of th 
groove. 

Now to start the work: Place on 
part in line with the first mark, th 
mating part in line with the secon 
mark. Cut both pieces simultaneous- 
ly and then butt the pieces agains 
the guide block for the following cut. 
'The first piece will hide the secon 
guide line. So if you wish to be supe 
careful, it might be a good idea to 
transfer this line to the work. 

It's important, no matter what jig} 
you work with, to keep the workpieces| 
firmly together as you do the cutting. 
If you want more guarantee than| 
hand-holding might provide, tack-nail 
the parts together for the cutting oper- 
ation. Or perhaps you might hold 
them with clamps. Make cuts slowly 
and be sure the dado you use forms 
a flat-bottom groove. 05 


THICKNESS OF MATERIAL 
HALF WIDTH OF MATERIAL 
PARTITION SPACING 


ders for egg-crate partitions are simple to form when you work 
with jig shown. It functions exactly like one for a fingerlap joint. 


There are two parts to the tester. The impinger (above, at leit) 
is used to collect samples of air you suspect is polluted. The 
hydrocarbon and other pollutant particles in it are suspended 


Build Your Own 
AIR-POLLUTION TESTER 


With this device, you can 
measure hydrocarbon and 
other pollutants in the air 


By RICHARD DAY and JON ORTMANN 


How bad is air pollution in your 
community? In what parts of town 
is it worst? What days, and times of 
day, is pollution most prevalent? You 
can find answers to these and other 
local air-pollution questions with an 
inexpensive, simple-to-make setup for 
testing particle pollution. 

Our system, called wet impinge- 
ment, is based on a sophisticated pro- 
cedure used by the National Air Sam- 
pling Network. Air is sucked into an 
impinger by a motor-blower unit, and 
forced over an alcohol-water mixture 
in a collection bottle. There it is 
swirled around, and the pollution 
particles are caught in the liquid for 


later analysis with an optical density 
tester. 

Making your tester. Borrow a work- 
able vacuum cleaner motor-blower 
unit from a tank-type or shop-vac ma- 
chine. We used one from a five-gal- 
lon-size Black and Decker shop vac- 
uum. Disassemble and thoroughly 
clean the motor and blower with 
soapy water to forestall pollution 
transfer from impinger to samples. 

A round gallon-size plastic bottle 
makes a housing for the blower. 

If the cut-open end of the plastic 
bottle is too big for your blower, you 
may need to fill the gap with a gas- 
ket. We used ";;"-thick sponge-rub- 
ber weather strip for this. Seal any 
gaps between the blower and bottle 
with silicone-rubber compound. Add- 
ing a switch, too, makes your im- 
pinger easier to use. A clean glass jar 
collects samples. 

Now put together the plastic pipe 
iee for the optical density tester 
(see photo, following). You'll want 
a steady light source, one not too 


LEM SCIENCE PROJECTS 


in an alcohol-water mixture. Then later, the optical density tester 
(above, right) is used to measure the level of actual particle pol- 
lution for each of the air samples that you've collected. 


bright. A photocell reads well at low 
illumination, and a sheet of white pa- 
per lighted from behind by a 100-watt 
bulb does the job, as seen above. 
You'll need an ohmmeter, and though 
ours cost $19.95, you can get one for 
about $10. 

Setting up for tests. Get a dozen 
60cc (2-oz.) clear-glass bottles from 
your druggist and number them for 
identification. Pour 25cc of distilled 
water into each one. ( Most such bot- 
tles are graduated to allow measure- 
ments.) Next, add 25cc of isopropyl 
alcohol to each. The 91-percent type 
is good enough. Don't use drinking 
or rubbing alky. The alcohol is a dis- 
persion agent used to help keep pol- 
lution particles from settling out too 
quickly. 

Pour both liquids directly from 
their containers to minimize the pos- 
sibility of getting foreign matter in 
your samples. 

To take a pollution sample, pour 
the contents of one sample bottle into 

Continued 
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On a California pollution safari, the authors found polluted air 
more than a mile above sea level, near the 200-inch Hale tele- 
scope on Mt. Palomar (below), and near Los Angeles City Hall (at 
right). Pollution in the city proved unusually light because an 
offshore breeze that day had blown the smog inland. 


the cleaned collection jar and spot 
the jar on the impinger. Turn on the 
impinger and run it for 15 minutes. 
Then, switch it off and pour the liq- 
uid back into its numbered bottle. 
Let it settle a minute. Then pour the 
clear top liquid back into the jar. 
Swish it around to scavenge any re- 
maining particles. 

A look at the liquid will tell you 
immediately whether the impinger 
picked up any particle pollution. 
Hold the bottle against the sky to see 
the larger particles. The smaller ones 
are indistinguishable, but they pro- 


wide 
It was 
found in filtered and dried liquid sample. 


Hydrocarbon particle only Митт 
looms large in microphotograph. 


PARTICLE. 
POLLUTION 


TEMPERATURE 


RELATIVE 
HUMIDITY) 


10am. 2рт 6pi 
12 noon 4pm. 


m si 
Air pollution varies during the day, as graph 
above shows. In San Diego, pollution was 
low in the morning, but built rapidly aíter 
10 a.m., and fell off in the afternoon as 
quickly as it had built up. 
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duce a noticeable overall cloudiness 
in the liquid. 

Note when and where the sample 
was collected. You may also want to 
record temperature, barometric pres- 
sure, humidity, wind, and appearance 
of the atmosphere. 

Testing with the optical density 
tester is easy. Shake up an impinge 
particulates sample to get all the par- 
ticles in suspension, then pour it in 
the tee. To fill, you may have to top 
off the sample with alcohol because 
of evaporation during the collection. 
Be sure no air pockets are left inside 
the tee's run to affect the light read- 
ing. Cork the tee and shake it to sus- 
pend the pollution particles again. 

Taking a reading. Aim the tee at 
the lighted paper so light shines 
through the tee's run to the photocell. 
Touch the ohmmeter prods across the 
photocell leads and take a reading. 
You may have to switch meter scales 
to find the right one. 

Taking readings is faster if you 
tape the ohmmeter prods with their 
tips about 14” apart. Bend the 
photocell's two leads to angle away 
from each other. This lets you slip 
the prods over the leads where they 
are closely spaced and move them 
away from the photocell until contact 
is made. Before you record the read- 
ing, be sure to allow three seconds 
after shaking a sample for bubbles to 
dissipate. 

It is usually several seconds before 
the needle comes to rest on a reading 
anyway, but don’t delay readings for 
more than about 10 seconds after 
shakeup, or particles will settle out 


and give you a sub-accurate reading. 

With every series of sample read- 
ings, you should include a control 
reading taken on an unpolluted wa- 


ter-alcohol mixture. Make control 
readings the ne as you do on im- 
pinged-particulates samples. For ut- 


most accure make three separate 
shakings and readings of each sample 
and each control, then average them. 

Reduce the raw readings to a form 
that lets you compare one against an- 
other. To get a particle-pollution per- 
centage, subtract control reading 
from sample reading, divide by con- 
trol reading, and multiply by 100. 

sample — control Зи 

control x 100 — 76 
For instance: If a sample scales 1,650 
ohms and its control scales 1,050 
ohms, the pollution percentage is 57. 
With percentages you can stack your 
readings against ours or those of 
friends who build the test setup. As 
percentages, the readings can be 
graphed, the zero line representing an 
unpolluted sample. 

Looking at particles. Further tests 
call for the use of a microscope to 
identify particles. The dark ones that 
quickly settle to the bottom of a sam- 
ple are the larger of the hydrocarbons 
spewed out of an auto exhaust or a 
smokestack. 

You can isolate these for micro- 
scopic study by running the sample 
liquid through a filter paper, drying 
it, and putting the particles on a glass 
slide. Examined under a microscope 
of even moderate power, hydrocarbon 
particles look like black flakes with 
fairly smooth-textured bumps on the 


sides. They have a crystalline ap- 
pearance 
You can make a positive hydro- 


arbon identification by microscopi- 
ally comparing air-collected parti- 
cles with ones picked up on a wet 
drinking glass held in the exhaust of 
an idling engine. Our air collections 
around Southern Cal snared hydro- 
carbon bits ranging in size from 1/40 
to 3/40 of a square millimeter. 

If you have access to a delicate 
chemist’s balance scale and weights, 
you can weigh collected particles. 
First, weigh a piece of filter paper. 
Filter the sample through it, dry the 
paper, then weigh it again. The dif- 
ference represents pollution particles. 
Some of our most polluted samples 
contained two grains of particle pol- 
lution. We found excellent correlation 
between particle weight and optical- 
density-tester readings. 

Besides hydrocarbon particles, you 
will probably pick up traces of lint, 
dust, and hair. We even found what 
looked like plant matter. 

Testing on the go. To get a cross- 
country pollution profile, we took our 
impinger on the road from Los An- 
geles to San Diego. You can make a 
smog safari of your own if you can 
lay hands on a portable electric plant 
to power the impinger. We used a 
120-volt Pincor unit pirated from a 
friend’s vacation house. We mounted 
the test rig on the roof of a pickup, 
the generator in the bed. One of us 
rode in the bed to operate the im- 
pinger. All tests were made on the 
move so that our own auto pollutants 
were left behind. 
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Make the impinger, at left, from a gallon plastic bleach bottle with 
Slip it tightly around the motor-blower unit 
from a tank-type vacuum cleaner so air will blow out of the bot- 
tle’s mouth. Carefully seal the end of the bottle to the unit to 
Bring the motor leads out through a small hole 
drilled in the side of the bottle, and attach them to the switch 
on the back oí the stand. Mount the bottle and unit on the stand 
with a metal strap. To adapt the plastic pipe tee for the density 
tester (above), cement two clear-plastic disks to cover and seal 
Saw off the tee branch and cork it. Then, 


cement the CdS photocell into one of the clear windows so it 
looks through into the tee. 


Showing that pollution can be 
found anywhere, the particle sam- 
pling taken near President Nixon's 
San Clemente retreat was worse than 
any taken at other small towns on 
our trip. 

Interpreting your tests. Your home- 
made pollution-test setup is not in- 
tended to be scientifically accurate. 
For one thing, carbon particles from 
the motor's brushes could be picked 
up. The effect would be slight, but 
constant. Also, we theorize that some 
airborne particles lodge on parts of 
the motor and blower, never making 
it into the liquid. 

What's more, the liquid is probably 
not more than about 20 percent effi- 
cient in trapping particles that enter 
the impinger. And the smaller the 
particles, the more likely they are to 
slip through. 

Other inaccuracies could come from 
voltage variations, which would affect 
blower speed and resultant air vol- 
ume. Uniform voltage is also needed 
to produce uniform optical-density- 
tester readings. And a bug ingested 
by the impinger could falsely increase 
the pollution reading. 

For these reasons, treat your mea- 
surements as guides, not as absolutes. 
You can use them to develop a smog 
index of your cwn. Any pollution of 
more than 20 and up to 60 percent, 
we'd tend to call light; anything from 
60 to 100 percent, moderate; and any- 
thing more than 100 percent, severe. 

The terms need not correspond to 
the ones used by antipollution agen- 
cies. But with enough testing and 
comparison you probably could cali- 


MATERIALS LIST 
IMPINGER: 
Motor-blower from tank-type household 
or shop vacuum cleaner 
Plastic bleach bottle (1 gal., round) 
%" plywood 8"x16" (backboard) 
34" plywood 8"x8" (base) 
Plywood scrap (gussets) 
Sponge-rubber weather strip or other 
suitable gasket material, — 
Metal strapping (about 1⁄4" wide) 
Silicone-rubber compound 
Toggle switch 
Cord and plug 
Collection jar (about 1 qt.) 


Ма" bolts ?4" long (3) 

OPTICAL DENSITY TESTER: 

34" plastic pipe tee 

Cadmium sulfide photocell (RCA No. 
SQ2544V1 9Z or any CdS cell for gen 


eral application; order from Allied 


or Lafayette catalogs) 
Clear sheet-plastic scrap 
Rubber or cork stopper to suit 
Volt-ohm-milliammeter (Allied Radio 
No. 24C9594 illustrated) 


MISCELLANEOUS 

60cc (2 oz.) clear-glass bottles 
Isopropyl alcohol (91%) 
Distilled water 


brate your tests to match those the 
pros make. 

If your community has no local 
source of pollution reports, you might 
offer your data to the local newspaper 
or radio station. Everyone generally 
agrees that something must be done. 
Where is there a better place to start 
than at home? 

Building and using a pollution test- 
er is one way of getting involved. 
Taken out and about, it will draw 
concerned attention from all sides— 
like a wit we met in L.A. After hear- 
ing what we were doing with the im- 
pinger, said he: “Leave the durn thing 
on; maybe it'll collect all the smog." 

It won't, but it will collect enough 
to let you see how bad off your town 
really is. Uu: 
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Follow them for best results and 
full benefit from shop machines 


DRAWINGS BY ROY DOTY 


1 Know your power tool, Read 
owner's manual carefully. Learn 
for stationary power jobs that members of the applications and limitations, as 
Institute manufacture. Ate Me ific pem hazards jj 
culiar to this tool. 


Keep guards in place 
and in working order. 


З cround all tools. If tool is equipped with three-prong 
plug, it should be plugged into a three-hole electrical re- 
ceptacle. If an adapter is used to accommodate a two-prong 
receptacle, the adapter wire must be attached to a known 
ground. Never remove the third prong. 


4 Remove adjusting keys 

and wrenches. Form habit D Keep work area 

of checking to see that clean. Cluttered 
areas and 


keys and adjusting 
wrenches are removed 
before turning on tool. 


invite accidents. 


void dangerous environment. Don't use 
r tools in damp or wet locations. 
p your work area well illuminated. 


7 ka children away. All visitors should E 
be kept a safe distance from work area. Ё 
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workshop kidproof—with 
padlocks, master switches, or by re- 
moving starter keys. 


К] vos jon’ . It will do the 
ШШШ ЖЫНЫН 


10 Use right tool. Don't force 
tool or attachment to do a job it 
was not designed for. 


11 Wear proper apparel. No loose cloth- 
ing or jewelry to get caught in moving parts. 


12... safety 


glasses. 
Also use face or dust mask 
if cutting operation is dusty. 
13 secure work. Use clamps or a 
vise to hold work, when practical. 
It's safer than using your hand, 
frees both hands to operate tool. 


doo overreach. Keep your proper 
ting and balance at all times. 15 ish аы 
Maintain tools іп 

condition. Keep tools sharp 
and clean for best and safest 
performance. Follow instruc- 
tions for lubricating and 
changing accessories. 


1 disconnect tools before servic- 
ing and when changing accessories 
such as blades, bits, cutters. Lc 

18 ла accidental start- 
~ ing. Make sure switch is off 


17 Use recommended accessories. before plugging in cord. 


Consult owner's manual. Use of im- 
proper accessories may be hazardous. 
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Lindsley found no odor from this aero- 
bic system being tested at the National 
Sanitation Foundation—even in open op- 
eration. In use, unit would be buried 


No city-sewer hookup? 
A better solution than the 
septic tank is on the way 


By E. Р. LINDSLEY 


B acteria and bubbles may solve your 
waste-water disposal problems if you 
are among the 74 million persons in 
the country whose homes lack a con- 
nection to a municipal sewer. About 
25 percent of the individual house- 
holds in the United States depend up- 
on septic-tank, soil-absorption sys- 
tems for sanitation. 

The septic tank, fine for the old- 
time farm house with a single kitchen 
pump, is often far from adequate for 
modern plumbing and appliances. 
Match this with a mass flight to subur- 
ban areas where the soil may be total- 
ly unsuited to absorption and you can 
count yourself among the lucky ones 
if the effluent from your home does not 
pollute the local lake or stream—or 
your neighbor's or your own well. 
Those with a septic disposal system 
functioning without trouble need read 
no further. It's a simple and inexpen- 
sive system. 

But if you plan to build a summer 
cottage, or buy or build a new home 
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"AEROBICS- 
It Can Solve Your Sewag 


away from city services, it may pay to 
consider something better. Today, 
some manufacturers are building min- 
iature waste-water treatment plants 
for single-home or multi-home use. 
Not all such plants (called “package 
plants" because they are delivered as 
a manufactured unit) meet the rig- 
orous standards necessary to protect 
your own and your neighbor's health. 
Nor will all community authorities 
permit their installation. But, inten- 
sive work is being done to establish 
performance standards and solve the 
problems. A package plant might well 
make it possible to build and live 
where sanitation would otherwise be 
in doubt. 

How they work: Package units gen- 
erally function on the aerobic princi- 
ple, as opposed to the time-honored 
anaerobic—air-free—septic tank. The 
septic tank excludes air from the 
waste water and permits anaerobic 
putrefaction to break down the mate- 
rial to a smelly effluent suitable for 
underground disposal in a leach bed or 
dry well. The new aerobic units mix 
air and waste water to allow air-using 
bacteria to do the breaking down. 
Both systems are “time dependent" 
and require flow and loading rates 
matched to their capabilities. 

Proponents of aerobic treatment 
claim the effluent is so clear and inof- 
fensive it may be suitable for surface 


disposal as irrigation water or simply 
into a ditch or stream. Opponents, 
who include many public health offi- 
cials, do not feel the effluent is al- 
ways so clean. They say ultimate dis- 
posal is still a problem. More on this 
later. 

Basically—to be practical—a pack- 
age unit should. . . 

* Produce a well-treated effluent. 

* Have skilled local maintenance. 

© Be noiseless. 

ө Consume minimum power. 

The more sophisticated aerobic 
units consist essentially of two or 
three concrete or metal tanks divided 
by internal walls. Incoming sewage, or 
waste water, as the engineers prefer to 
call it, is brought either into a primary 
settling-tank section or into the aera- 
tion-tank section. In the aeration 
tank, various means of agitation and 
air bubbling are used to add oxygen 
and permit air-using bacteria to de- 
compose nutrients in the influent. 
The agitators may be simple per- 
forated pipes, or combined air pumps 
and propeller-like agitators im- 
mersed in the fluid. Timer switches 
control the action intermittently. 
The water passes at a managed 
rate to a settling chamber where bac- 
terial matter and solids settle out. 
Clear effluent flows to the disposal 
area; a portion of the sludge returns to 
the aeration chamber to activate fur- 
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A homebuilt system might be adequate if approved by 
local authorities. Here, air generator and controls are in 
basement. Air is piped to aeration tanks through copper 
tubing. Disposal bed handles the system's effluent 


Cavitette treatment plant, by Clow, uses a central stand- 
pipe with pumping rotor at bottom. Rotor circulates fluid, 
breaks up solids and induces air flow, operating on timed 
cycle. The wedge-shaped settling tank is on right 


Problems, Too 


ther treatment. At long-term inter- 
vals, inert sludge from inorganic 
material may require pumping out. 
The advantages claimed for aerobic 
treatment: 

€ Effluent generally cleaner than 
from anaerobic treatment; comparable 
to municipal secondary treatment. 

€ Less clogging in soil-absorption 
systems. 

The reduced-clogging feature is the 
key to aerobic treatment's attraction. 
Now, a septic tank with good soil ab- 
Sorption is cheap and effective. By 
tradition, subsurface disposal is gen- 
erally acceptable to health authorities. 
Unfortunately, a large portion of the 
earth's surface is simply not well 
adapted to soil absorption. Thousands 
of persons have bought homes on 
lovely suburban sites, or built recre- 
ational homes in the wilderness, only 
to gasp in dismay as their plumbing 
backed up within a few months. The 
owner has two solutions: sell—often 
impossible after word gets around; or. 
regard his septic tank as a holding 
tank and call the *honey wagon" ev- 
ery few weeks. 

The disposal problem. Some avid 
fans of aerobic systems contend that 
the effluent may be safely discharged 
on the surface or into a stream without 
hazard. With an additional step of 
chlorination (aerobic treatment does 
not destrov pathogenic organisms) 


this may be true. But this is exactly 
where a great many public health peo- 
ple beg to differ. 'The authorities have 
some excellent arguments: 

@ Few home owners can monitor 
effluent quality scientifically. Who 
knows what’s being discharged? Pub- 
lic officials lack time and money for 
constant surveillance. 

@ Mechanical plants are not “fail- 
safe.” A power failure or shock load of 
concentrated wastes may upset opera- 
tion of a system. 

Ф Americans tend to be casual 
about the operation of mechanical 
equipment. If an aeration pump 
failed, most women would wait until 
their husbands could see to it. 

None of these arguments can be 
totally refuted. One practical answer 
seems to be a service maintenance 
contract with a local representative of 
the package-plant manufacturer. Rep- 
utable sellers of package plants may 
insist on this, and costs may run from 
$35 to $75 per year for periodic visits. 

Nevertheless, if it is true that an 
aerobic plant can reduce the soil-ab- 
sorption requirement to one-third that 
needed for a conventional septic sys- 
tem, it means that a great number of 
marginal locations become practical 
even when soil absorption must be 
used. According to Dr. Nina I. Mc- 
Clelland, of the National Sanitation 
Foundation, aerobics are the “answer 


toa prayer" in Hawaii, where the sub- 
stratum is lava rock. 

What you're bargaining for. What 
would you get if you ordered a pack- 
age-type aerobic plant? Many consist 
of hopper-like metal or concrete struc- 
tures about the size of a pickup truck 
box (but deeper) complete with motor 
and working parts. Size, of course, 
must match family needs. Normally, 
this would range from 500 to 1,500 gal- 
lons. Installation consists of digging 
an adequate pit to bury the unit, a 
trench and pipe to your house, and an 
electric cable to supply the motor. 
Other types have no moving parts out 
in the yard. They resemble a large 
fuel-oil tank and contain water-trans- 
fer pumps that operate on air columns. 

Inside the house, you would have a 
small control cabinet with the neces- 
sary timer, compressor, and automatic 
controls. Whatever the system used, 
you'd normally pay about as much at- 
tention to it as to a refrigerator. In 
fact, manufacturers frown on do-it- 
yourself adjustment and maintenance. 

What does it cost? Depending upon 
such things as whether you can have 
a precast concrete tank fabricated 
locally, labor rates, size, and the like, 
it will cost between $500 and $700 for 
typical aerobic equipment. Obviously, 
excavation of the tank pit, connection 
trenches and pipes to the house, plus 

Continued on page 138] 
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Makea . 
Pantograph 
for Your , 
Router . 


Recessed-letter signs are a cinch 
to make with this device plus 
homemade alphabet templates 


By JAMES A. JOYNER 


Ever watch a jeweler engrave a 
nameplate? That’s what gave me the 
idea for this simple pantograph for 
my router. Now I turn out desk 
plates, mailbox signs, and house num- 
bers—in walnut, oak, or virtually any 
material that can be worked with a 
router. The hand-carved look makes 
these signs much appreciated as gifts; 
they could even be a profitable side- 
line for a home shop owner. 

The hardest part of making the rig 
is creating a set of templates—espe- 
cially if you choose a fairly com- 
plicated alphabet such as the Old 
English one shown here. 

Your choice of alphabets. For the 
simpler ones, you have your choice of 
many sources. Art stores sell sheets 
of rub-on transfer letters in many 
styles and sizes. Pattern houses offer 
tracing sheets of various alphabets. 
You can also consult typographical 
sample books or sign-painters’ guides. 
If none of these offer the letters in 
the size you need for the templates 
(twice the size of the finished letter), 
it’s a simple matter to have them 
blown up by a photographic or photo- 
stat process—or do it by hand on 
graph squares, as indicated here. 
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Cut your template letters out of 
14" plywood or hardboard, saving 
cutout center pieces you'll need later. 
Keep in mind when guiding the saw 
that it's the letter itself you want to 
cut away, leaving a perfect pierce- 
work outline of it, as in a stencil. 
When this is done, cut around the 
letter, trimming no closer than ?i;" 
to its right and left sides. Now glue 
the stencil letter on a backing block 
of the same material, with top and 
bottom ends of the block beveled 20 
degrees, as sketched above, right. 


1 жаз 
Tipped back on hinge, rig shows how У- 


groove (chamfer) bit projects below router 
yoke. Adjust depth to set single-pass line. 


The height of these blocks is stan. 
dard, but the width depends on the 
width of each specific letter. Си 
them 3$" wider than the stencil cut. 
out and glue the letter on so as tc 
leave "i;" between the edge of the 
block and the edge of the letter 
This makes letter-spacing automatic 
when the blocks are assembled tc 
form a word or name. The bottom 
of all letters should be the same dis- 
tance from the bottom bevel of the 
blocks. If your stencil cutouts are 
made to the dimensions shown on 


SS iE P 
Sy Ч\ М 
Letter templates are cut from %-їпсһ ply- 


wood or hardboard, using jig saw or cop: 
ing saw, then glued to beveled blocks. 


ABODE F GH IFKELMNOPORSTUUWXVUZ 
thrdefghijklmuopgrstummxyz &!? 1234567890 


the graph squares at right, the routed 
capitals will be an inch tall. 

Pantograph goes together easily. It 
will, that is, if you follow the plan 
carefully and make no changes in 
dimensions. Cut the arms from 14” 
oak; don't use any other material or 
you'll be disappointed. The self-lu- 
bricating quality of oak allows for 
snug pivots, yet permits smooth ac- 
tion. Tighten the brass pivot screws 
зо that play is eliminated without 
putting a drag on the pivot. 

'The router platform must be ad- 
justed to fit your tool, but that pre- 
sents no problem. Any router can be 
used—just keep the overall length of 
that platform arm the same. Note 
that dimensions of the arms are from 
pivot to pivot. 

The table of the pantograph is 34" 
plywood. I tucked a drawer under- 
neath mine to store my templates. 
The template guide strips are !A4" 
plywood attached to the face of the 
table with glue and brads. I also 
glued a section of a discarded measur- 
ing tape along the edge of the lower 
guide, as shown in the top photo. 

To rout letters in other than flat 
stock, you'll have to cut a hole in the 
pantograph table and fashion a tem- 
porary jig to hold the object in place. 
In any case, the surface into which 
you're cutting must be no less than 
34" and no more than an inch above 


the top surface of your work table. 
When operating the pantograph, 
be sure to lower the guide pin into 
the template before the router bit 
cuts into the workpiece. This elimi- 
nates costly errors. Practice on a 
scrap block so you'll know exactly 
where to anchor the work on the 
table to center the routed letters on 
it. You'll soon get the knack of trac- 
ing the guide pin around the outline 
of each stenciled letter, and of re- 
moving wood with repeated passes. 
'The only satisfactory cutters are 
the common V-groove or chamfering 
bit or the 'ı;” carving bit. By ad- 
justing the cutting depth of the for- 
mer, you can set the best width for 
single-pass lines; this bit also gives 
the cut an angled side and textured 
bottom that adds to the appearance. 
To finish the signs. The one shown 
on the opposite page was sprayed 
with flat black enamel, after routing, 
then sanded smooth with fine paper 
wrapped around a block. This re- 
moves all enamel from the surface of 
the wood but leaves the routed let- 
ters in a crisp contrasting black. 
Then you apply an overall natural 
finish such as Minwax Antique Oil, 
to bring out the beauty of the grain. 
An alternate finish reverses the 
steps. Spray on an enamel before 
routing and cut through it, leaving 
the letters unfinished. 


pomi 


Ї 
| MIN. SIZE FOR SINGLE-PASS LINES: д" 
aa n 


1 | 
SAVE CUT-OUT 
j— PIECES, 
GLUE BACK 

| IN PLACE 


Two-inch templates shown above give you 
finished letters 1" high. For other letter 
sizes, just make templates twice as large. 


The size of the workpiece can be 
adjusted to the height of your letters 
and the length of the name. The 
sample shown is a solid piece of wal- 
nut 34" thick, 2" wide, and 15" long. 
That's an ideal size for nameplates 
for an office door or desk. us 
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Taking Care 
of Your Car 


Good hints others have used 


Got a car tip? We pay $25 for each one 
accepted. Send it to Car Care, POPULAR 
Science, 355 Lexington Ave., New York, 
N.Y. 10017. None are returnable. 


Smoldering and stinking cigarettes in ash 
trays are eliminated if you partially fill the 
bottom with sand. The sand puts out the 
fire, and cleaning is easy: Just shake the 
trays until the butts surface. 


A helpful reminder light to indicate that your manual choke is not fully open can be 
made from a magnetic reed switch actuated by a magnet attached to a collar on the 
choke cable. Wire the switch to a pilot light on the instrument panel. 


Need a stowage spot for those odd nuts and 
bolts that might drop when you're work- 
ing on your car? Attach a small, power- 
ful magnet with a blob of contact cement 
to the bottom of a shallow tin can. 
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When cleaning preheating passages of a 
carburetor, there's risk of carbon drop- 
ping into the engine. To prevent it, insert 
steel tubing, notched at the end, into a 
wood plug to fit your vacuum cleaner hose. 


Battery dead and no jumper cables? Get another car of the same voltage and polarity 
as yours to pull up to yours until the bumpers contact solidly and complete a grounc 
connection. Leave the engine running in the second car. Hook the hot side of the twc 
batteries together with any available scrap of wire. Wait 15 minutes, then disconnect. 
Your battery will now have enough charge at least to start the engine. 


HORN RELAY 


Get a shock from the horn ring? Don't 
tear the whole wheel assembly apart. Just 
place a diode across the horn relay coil 
as shown. Use a diode with a minimum 
PIV rating of 600V, e.g. IN3254. Place the 
cathode on the positive side of the relay. 


CHARACTERISTIC 
TREAD-WEAR PATTERN 


Noticeably uneven wear on belted bias-ply 
tires is sometimes normal. If the two tread 
rows next to the shoulder ribs show more 
wear than the rest of the tread, don't worry. 
Be reassured by the fact that this type ot 
tire is supposed to wear in just such a pat- 
tern, and it does not shorten the life ot 
the tire tread, nor is it any indication that 
wheel alignment is faulty. Inflation pres- 
sure should not be changed from the manu- 
facturer's recommendations. 


America will host 
1500 marksmen from 
all over the world. 


To: N.R.A. World Shooting Championship Fund 
1600 Rhode Island Avenue, N.W. Washington, D.C. 20036 


1 am delighted to help. 1 enclose a check or 
money order for: 

1 One to five dollars—for which | will receive: 
( ) A Bumper Sticker 
( ) Two 40th World Crest Decals. 

О Five dollars or more—for which 1 will receive: 
( )A handsome Embroidered Emblem of 

the 40th World Crest, or 
( )A 1%” Bronze Medallion bearing the 
Crest. 

2 Twenty-five dollars or more—for which 1 will 
receive the Medallion mounted on a hand- 
some inscribed plaque. 

NAME, 
ADDRESS. 


CITY. 


With y your help. 


Our country's pride is at stake. You can help us hold. 

cur heads high. 
This October, the U.S. will host a World 

Shooting Championship. Phoenix, 

Arizona is the scene, as 

1,500 gold-medal marks- 

rnen from over 90 nations 

compete in contests of sports- . 

manship, timing, and skill. 

It takes a lot of money to 
Sponsor and host such a large 
event. And to field a team 
that will shine in sportsmanlike ve 
competition. Much of the needed 
money we get will come from you. We urge you to give liberally, 
and maintain this country's prestige in international sports. 

Your donation, whatever the amount, will help greatly. 

And if you contribute $5.00 or more, we'll be pleased to send 
you a commemorative Embroidered Emblem or Bronze 
Medallion. For a donation of $25.00 or more, you'll get an 
attractive donor wall-plaque. 

Please fill out the coupon, and give now. Help us perpetuate 
competitive shooting as an international sport for years to come. 
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Magnum Chambering 
Consider it part of the "$40-Bonus" you get with a Savage 30. 


Heft the newest version of a Savage 
30 slide action. 

You've got an honest-to-goodness 
$151.75 shotgun in your hands. 

Now if you wouldn't hesitate at that 
price, imagine how you'll act when it's 
offered to you for $111.75. 

Because that's the regular price. 

How do we do it? Simple. The 
Savage 30 has every deluxe feature you 
want built right into the price. 

Other slide actions offer our deluxe 
features as extras. Then charge extra. 
As much as $40 extra. (And who needs 
that these days?) 

But you know that Savage is the gun 
specialist. With us less money doesn't 
have to mean less gun. 

Let's be specific. Take magnum 
chambering. It's vital if you really want 
to reach out. All by itself magnum cham- 
bering costs up to $20 extra on com- 
petitive guns. It's standard on the 30. 


Superstrong ventilated rib. 


Top tang safety. 


Take interchangeable barrels. So im- 
portant to the man who likes his hunt- 
ing varied, but his "gun feel" the same. 
The Savage 30 is designed for him. 

The Savage 30 will take seven popu- 
lar chokes and barrel lengths. If you're 
out for quail and woodcock, for ex- 
ample, you might like a 26" barrel, 
improved cylinder. If you're hunting 
ducks or geese, there's a 30" full choke. 
Suggestions only. Please yourself. 

The barrels change in seconds. The 
fast takedown feature makes cleaning 
and transporting easy. Everything's sim- 
ple, period. 

Now let's get a look at the top of 
those barrels. You know all the talk 
about ventilated rib. Gotta have it. 
Right? The Savage 30 has it. And we 
don't charge you $20 extra for it either. 

A new, superstrong ventilated rib 
that gives you a faster, surer, single- 
sighting plane. 

More deluxe: Top tang safety. In- 
stant control is right under your thumb. 
A generous trigger guard, so you won't 


Interchangeable barrels, including new 12 ga. slug barrel 
with folding leaf rear sight. ac 


have any trouble when you wear 
gloves. And a neat recoil pad. 

O.K., features are great. But you also 
want to have confidence in the basic 
gun. 

Have confidence. 

At Savage we pick our metals to 
match the job the gun has to do. For 
the 30 we chose a solid 8% pounds of 
RR “А” steel and machined it down to 
less than two pounds of receiver. We 
kept the bearing surfaces at the critical 
lockup points massive, then heat-hard- 
ened the mating surfaces between the 
receiver and the bolt. 

Any questions about how strong the 
lockup is? 

Next we gave the receiver a high 
polish that accepts a beautiful blue. 
And, for the final deluxe touch, deco- 
rated the receiver with a game scene. 

The action of the 30? Smooth and 


Damascened bolt. Decorated receiver.. 


American walnut stock; recoil pad.. 


Less money doesn't have to mean less gun. 


Prices subject to change. Slightly higher in Canada. Savage and the Indian Head are trademarks of Savage Arms, Westfield, Mass. 01085, Div, of Emhart Corporation, 


lightning fast, so important when 
you're swinging on a double. 

And the stock is handsome Ameri- 
can walnut, with checkering along the 
pistol grip that is as functional as it is 
nice to look at. A durable finish en- 
hances the grain while it provides the 
field protection a shooter wants. 

The Savage 30 is available in 12 and 
20 gauge, chambered for 2%" and 3 
magnum loads. Also, 410 gauge cham- 
bered for 24" and 3" loads. For trap 
shooters, there’s the 30-T (at $118.75) 
with Monte Carlo stock, recoil pad, 
chambered for 2%” and 3” magnum 
loads. 

Compare what the Savage 30 offers, 
feature for feature, with other slide 
actions. It's like getting a $40 bonus in 
deluxe features. Free. For nothing. 

Need we tell you you just bought 
yourself the shotgun you always 
wanted? 

For free 32-page catalog, write: 
Savage Arms, Westfield 712, Mass. 
01085. Please include your zip code. 


za 


“Gloved-finger’’-sized trigger guard. 


Reg. U.S, Pat. Off. Marca Registrada, 


World’s Mightiest Atom Smasher 


labs, film-processing facilities, a cafe- 
teria, and an auditorium. It will be 
a meeting place for the scientific col- 
ony of 2,000 at the Center. 

Machine saved from disaster. Be- 
hind the Weston colossus lies a dra- 
matic and little-known story: how it 
was rescued from being crippled by 
the economy axe—and turned at bar- 
gain cost into an even mightier ma- 
chine than first envisioned. 

At first it was not to exceed 200 
BEV. Its original design was com- 
pleted in 1965 for the Atomic Energy 


[Continued from page 58] 


Commission by the famed Lawrence 
Radiation Laboratory of the Univer- 
sity of California. The estimated cost: 
$350 million. 

At sight of this price tag, the 
Bureau of the Budget threw up its 
hands. Back came the crushing dic- 
tum that the cost would have to be 
slashed to within $250 million. 

Sadly, the experts concluded that, 
while the 200-BEV energy could be 
kept, the “intensity”—the number of 
protons delivered per second at that 
energy—would have to be drastically 


“Alot of people who aren't 


impressed by 


“the pricé of our cigars are impressed by our cigars. 
2 


by how good it tastes. 


little it costs. 
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A lot of people who can afford to smoke 

more expensive cigars smoke Roi-Tan. 
Because to them, 

that makes a cigar good. It’s the tobacco. 
Roi-Tan is a blend of fine imported and 

domestic tobaccos, and if you give one a 

1 chance, we think you'll be impressed 


So impressed you'll forget about how 


it's not the price 


ROI TAN Falcon 


reduced. Observers would have to 
wait much longer for lucky target hits 
to yield the rare particles or unusual 
happenings in which they were par- 
ticularly interested. Some experi- 
ments involving the rarest one would 
be simply out of the question. 

When Congress heard the plans for 
what the AEC now called a “reduced- 
Scope accelerator," critics found 
harsher names. A “poor man's ac- 
celerator” was one. “You came in 
here and sold us a 16-inch gun. Now 
we are getting a .22-caliber rifle,” 
a congressman complained—and was 
not mollified when an AEC spokes- 
man replied it was not the cali- 
ber but the rate of fire that faced 
curtailing. 

But the great machine was to be 
saved from its threatened downgrad- 
ing, principally by one man. He was 
the National Accelerator Laboratory's 
newly appointed director—Prof. Rob- 
ert R. Wilson, brilliant Cornell Uni- 
versity physicist. Then 53, he would 
be spending a good part of his life 
with the Weston accelerator—and was 
ready to battle for the best that a 
quarter-billion could possibly buy. 

Racing a 1967 AEC deadline less 
than four months away, Prof. Wilson 
led a team in redesigning the atom 
smasher. Bold innovations cut its 
cost to the required limit without sac- 
rificing its intensity. 

A bargain new design. Big proton 
accelerators had always used the 
same magnets to bend the beam in a 
circle, and to focus it. By intro- 
ducing "separated-function" magnets 
—some for bending, some for focus- 
ing—Prof. Wilson simplified their de- 
sign and scored a substantial saving. 

He shrank the cross section of 
the main-ring tunnel—another big cut 
in expense—by eliminating overhead 
cranes to install the magnets, in 
favor of magnet-handling vehicles. 

Savings like these enabled him to 
bring off an audacious coup—build- 
ing a 200-BEV machine that only a 
little alteration could later boost to 
400, even 500, BEV. The ring and 
its magnets would be big enough at 
the start; for 200 BEV, the magnets 
would run at half power. Compara- 
tively modest and simple changes, 
like enlarging the magnets' power- 


Vacuum-tube “gun barrel" for protons 
takes these varying shapes. Largest has 
an overall size of two by five inches. 


World’s Mightiest Atom Smasher 


pply and water-cooling systems, 
ould suffice to go to top energy. 

His revamped design met the AEC’s 
leadline and its cost ceiling—and he 
ot his go-ahead. 

Fortune favors the bold—and his 

chine, now taking shape, has late- 

benefited from an unforeseen break. 
ecause of recent advances in the 
hnology of thyristors, the recti- 
iers to power the magnets, a 500- 

ЕУ power system could be had for 

ss than a 200-BEV one had been 
xpected to cost—and Prof. Wilson 
iappily built it into the machine. 

Consequently, he now surprisingly 
eveals, the machine may reach top 
00-BEV energy at start-up or soon 
fter. About all still lacking is in- 
reased cooling for the magnets; ex- 
yedients such as operating on cool 
lays can get around that. Pending 
ompletion of the experimental area— 
vhich will take longer than readying 
he machine itself trials can be con- 
lucted by tucking temporary targets 
ight inside the main ring. 

What experimenters will seek. One 
najor aim of the new machine's 
isers, Prof. Wilson says, is a quest 
or the ultimate secret of what mat- 
er is made of—the fundamental par- 


[Continued] 


ticles within the almost inconceiv- 
ably small nucleus of an atom. 

A great accelerator serves like a 
microscope to peer into this subatomic 
world. Paradoxically, the smaller the 
details that observers want to see, 
the larger the accelerator must be. 
Raising its energy is like increasing 
the resolving power of a microscope. 
Hence, progress in learning about the 
atom's insides goes hand in hand with 
bigger and bigger accelerators. 

Back in the 1930s it looked as if 
the atom's basic building blocks had 
been found, when protons and neu- 
trons were discovered. Then came 
mesons, neutrinos, and others to com- 
plicate the picture. Today we face 
a staggering array of some 150 known 
subnuclear particles—and doubts are 
growing that they are fundamental, 
indivisible ones. 

“We believe," says Prof. Wilson, 
"that there must be an underlying 
simplicity—perhaps three particles or 
something of that kind—that will 
make what is now so complex turn 
out to be very simple.” 

Hunting the elusive “quark.” By 
one current hypothesis, protons and 
neutrons and other particles may 
be clusters of "quarks"—still-undis- 


covered sub-particles, with fractional 
electric charges, detectable only by 
the mightiest atom smashers. Soviet 
experimenters have been quark-hunt- 
ing with their 76-BEV machine, with 
no reported success up to this writing. 
Some think it will take more power— 
the kind of power that the Weston 
machine will wield. 

Experiments possible only with the 
new machine, Prof. Wilson observes, 
will also give the first definitive in- 
formation about the most mysterious 
of the four forces in the universe. 
Three are familiar: gravity, electro- 
magnetic force, and nuclear force. 
The little-understood fourth—a so- 
called “weak” force—causes the radio- 
active decay of beta-ray-emitting 
nuclei and of some newfound, short- 
lived subnuclear particles. 

Can this pure-science researching 
have any practical, down-to-carth re- 
sults? Studying the nuclear force 
with earlier accelerators led to the 
sensational unlocking of atomic en- 
ergy, Prof. Wilson reminds you. “A 
deeper understanding of the weak 
force" he adds, “could be as relevant 
to our lives as the other forces, in 
technology that will come from that 
understanding." йз] 


Meet Rust Patrol. A new and devastatingly effective rust remover. 
It’s ruthless. Digs down deep for rust and dissolves it completely. 
But it's selective, too. So it won't remove paint or pit metal. 

Even works on chrome and aluminum. y 

Rust Patrol™ rust dissolver comes complete with a free applicator 
brush. So it's easy to apply. (It even sticks to vertical surfaces.) And 
when it’s done the job, you just wash the rust away—no scraping, 


no sanding. 


Get yourself some Rust Patrol. Nobody wants America to go rusty. 


DOW CORNING 
TEEI 
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Here Com 


PS previews the newest cropt 


Polaris Charger offers improvements in its 
jue Drift Skipper suspension, to make 
de. There 


Sporty GT-36, one Alouette's new 
amily machines de d for reliable 
performance, leads off at left with 
XL30W, GT23, and the XL24 behind it 


Canuck Skiroule bows in this year unde Rupp 44 Sprint gives you a high po 
five ports for complete fuel b th етап banne Canad ‹ weight rat з 440cc Rupp Ram 
It also has the exclusive A mobile firm was rece acquired by the Air engine p's term for an 
that makes premixing of fuel unnecess S. maker utdoor equipment. exclusive r-cooling system 


Scorpion Mark ser ec Mercury 250 is the The Escort is one of two distinct series 
nomical г ›г ^ Th obile hi le by Starcraft. It comes in two track 
ter fun. They cor and 18 inche and has five 


280 to 440cc 


hp, enough for me 
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Sno-Jet's new Super Jet is a hard-working, 


stable widetrack that comes with 27-hp 
Yamaha or 35-hp Hirth. Powerful dual 
headlights are great for night riding. 


By HERBERT SHULDINER 


l. was only a little over a decade ago 
that you caught your first sight of a 
snowmobile chugging over snow. An- 
other five years, and 40,000 dotted 
the landscape. A brand-new winter 
sport was on its way. It has been 
growing spectacularly ever since. 
This year, 600,000 new vehicles are 
expected to take to field and trail, put- 
ting 114 million in use. 

But the popularity of these rigs has 
hardly been unanimous. Ecologists, 
government agencies, property own- 
ers, and non-snowmobiling outdoors- 
men have been sharply critical of the 
vehicles and their operators. Their 
chief grievances: noise, the unauthor- 
ized use of private land, and careless 
driving that results in accidents. 


nachine improved traction. 


vinrude's Bobcat E251-M has a twin-port, loop-charging 437cc 
ngine that develops 25 hp at 5,300 rpm. Its new molded ure- 
hane track produces a better pattern in deep snow to give the 


Ski-Doo Olympique, probably the biggest- 
selling snowmobile of all time, has re- 
vamped styling. Air scoops in sleek new 
cowl, redesigned seat mark changes. 


The snowmobile industry has itself 
launched a campaign to eliminate 
these complaints and to make their 
products far safer and quieter. The 
machines shown here represent a big 
step in that direction. They are the 
quietest ever offered. And you'll no- 
tice a move to end the horsepower 
race, too. Scme makers have even 
withdrawn muscle engines (over 
440cc) from general use. 

Further, the International Snow- 
mobile Industry Assn. has increased 
its education and research budgets to 
promote safer snowmobile use and to 
direct research into the effect of snow- 
mobiles on our ecology. 


Bolen's TR 440 is a smooth-powered | 


widetrack. Its three-cylinder engine 
puts out 32 hp at 5,400 rpm. It's one 
of few snowmobiles with turn signals. 


350 SS and 500 SST (right) are two of Massey-Ferguson's new 
quartet of Ski Whiz snowmobiles. JLO engines power both of 
them: a 336cc for the 350, a 399cc for the 500 SST. The vehicles 
are the quietest ever produced by this snowmobile maker. 
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scooters—friskier, quieter, and more fun than ever 


Екы ы | 


E 


SkeeHorse Wide-Trac 30 is Johnson's rugged 
and reliable family snowmobile. It has new 
Mitt-Grip starter ring for easier with-glove- 
on starting of 437cc engine. 


Arctic Cat's Lynx is a budget-priced one- 
seater. It has a shorter-than-average chas- 
sis, but its skis are normal length. 


D 


| 
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EVINRUDES 


from to 
bottom. 


The most advanced outboard motors of 
our time. Thirteen models. Eleven horse- 
power sizes. Smaller, smoother, faster, 
quieter, more powerful. The most efficient 
motors ever built. 


A NEW 50 HP MOTOR — SMALLER 
THAN LAST YEAR'S "33." 


Cu 


1970 1971 
33 hp. 50 hp. =“ 
40.5 cu. in. 41.5 cu. in. 


Themostpowerfuloutboard anywhere near 
its size. And the most efficient Evinrude 
ever. Loop-charged powerhead. Push- 
button electric shifting. Built-in alterna- 
tor. Electronic ignition. Pressure-backed 
piston rings. Pressure-pulse tuned ex- 
haust, and computer-designed lower unit. 


NEW MORE POWERFUL V-4'S THAT 
GET ADDITIONAL POWER FROM 
"FREE" EXHAUST ENERGY. 

The difference is pressure-pulse tuning 

a new Evinrude development that uses 
the energy of sound to get more power 

much as racing engines and space rockets 0 
do — except that it's done quietly, їп 
ternally, and much more efficiently. 


MORE POWER, MORE EFFICIENCY, 
NEW FEATURES — ALL 
ALONG THE LINE. 

A new cooling system keeps the motor 
warm when it's trolling slow and cool 
when it's running hot. New electronic 
ignition fires ten times faster than conven 
tional electronic systems. New piston rings 
seal by combustion pressure rather than 
spring tension. New straight-in, straight- 
through fueling eliminates overboard fuel 
drains. A new 2 hp lightweight pulls 
like a motor twice its size and gets up 
to 40 miles on a quart of fuel 


SEE TOMORROW'S MOTORS — AT 
YOUR EVINRUDE DEALER—SOON. 
FREE COLOR CATALOG * WRITE 
EVINRUDE MOTORS, 4292 N. 27TH 
STREET, MILWAUKEE, WIS. 53216 


power for the performance generation E МІ М R U D E Il маб сы 


DAYLIGHT 


"atio Control 
rings Lights Up 
—L-O-W-L- Y 


a 


sy-to-make control matches intensity of your 
utdoor lights to the sun’s fading glow 


JAMES G. BUSSE 


unset. You're relaxing on your 
tio as it begins to grow dark. Sud- 
nly your outdoor lighting flares on 
full intensity, spoiling your en- 
yment of a beautiful sunset or the 
gering autumn twilight. An elec- 
nic light control can be convenient, 
t not very subtle. 
Here's what happens if you own a 
ntrol like mine. As sunlight fades, 
ur lights begin to glow softly, grad- 
lly increasing in brightness as dazk- 


ness falls. If you prefer, a switch 
and potentiometer let you control 
the lighting to fit your mood. 

How it works. Key solid-state cir- 
cuit elements are a triac that can 
handle a 500-watt AC load, a diac, 
and a photoresistor. Triacs operate 
like two silicon-controlled rectifiers 
(SCRs) parallelled in opposite direc- 
tions with a common gate. Unlike 
SCRs, triacs control current in both 
directions through their terminals. 
In the patio control, the amount of 
current flowing through triac Q is 
determined by diac D, a bilateral 
trigger diode. 


manual mode (switch S 


In the 
open) with the value of potentiom- 


eter R4 very small, capacitor C2 
charges rapidly at the beginning of 
each half-cycle of AC volta 
When the voltage across € 
the diac's *breakover" or t 
age (about 35 volts), the )acitor 
discharges into Q's gate. This trig- 
gers Q early in each half-cycle, which 
conducts to the end of the half-cyc 
Lamps powered by the triac с 
current through most of each half- 
cycle, giving maximum brightness. 
As you increase R4's resistance, the 
time required to charge C2 to D's 
trigger voltage also increases. Now 
Q is triggered later in each half-cycle, 
reducing the time current flows in the 
lamp load, which dims the lamps. 
On automatic: When S is closed, 
photoresistor R5 is added to the cir- 
cuit. In daylight, light falling on R5 
lowers its resistance enough to pre- 
vent the voltage across C2 from reach- 
ing D's trigger voltage. As darkness 
approaches, R5's resistance gradually 
increases and C2 begins to fire the 
diac and trigger Q with increasing 
frequency. By nightfall full power is 
applied to the lamps. 
How to build it. Mount photore- 
sistor R5 on a weatherproof outlet 
Continued 
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reaches 
gger volt- 


y 


SILICONE _ 
RUBBER 
ADHESIVE 


“OUTDOOR” OUTLET 
(500-\МАТТ MAX. LOAD) 


117 VAC 


= ——— 
c 22 m А 
TN 


60 Hz GROUND TO 
OUTLET BOX 
ct | R$ 
E: | 
D 
6 


CONNECT EITHER, 
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eter R4, and switch S. Use silico 
rubber sealant to keep out moistu: 

Cut the finned aluminum heat sir| 
to size (about 115" by 2" by Мв” 
cement it to the perfboard, and th 
cement the combination to the ba 
of the outlet box. Insulate the he| 
sink from the walls of the box ar| 
other components. A bit of silicoi 
grease between triac and heat si 
increases thermal conductivity. 

Install and adjust. My patio cont 
is mounted on an 18" length of al 
minum tubing set in concrete amo 
the bushes. Three-conductor cal 
suitable for underground use ru 
from the control to the house. 

The outlet box can be on the si 
of your house or garage if the buil 
ing doesn't block the “eye” (pho: 
resistor R5). Make sure R5 is not 
luminated by the lamps it controls 
any nearby lighting. Ground the 
to the receptacle’s ground termin 

After assembling and mounting 
circuit, test the unit. Use a ground 
three-prong plug to temporarily pow 
the patio control. Plug in a 100-w: 
lamp. With switch S open in 
manual mode, the lamp should lig] 
rotating the pot varies brightness. 

Close S to put the unit on aut 
matic and hold a piece of paper abos 
the photoresistor. As you lower th 
paper toward the “eye,” the lam 
will light and grow brighter. (A sligt 
flicker at low levels is normal.) 

With S closed and a test lam 
plugged in, rotate the pot until th 
lamp just goes out. Then as dayligt 
falls off, the lamp will get brighte 
A small knob on the shaft of R4 an 
markings on the outlet box simplif 
resetting. 

Use caution. The 117 volts reg 
lated by the patio control can be ha: 
ardous. Double-check your wirin; 
be sure the outlet box is grounde 
and follow local electrical codes. Th 
patio control is designed to contr 
electric lights only. Use with moto. 
and other nonresistive or inducti 
loads may result in damaged motoi 
and circuit failure. E 


box. Drill holes for fuse F, ж icon 


PARTS LIST 


RI—68K, ум carbon resistor 
h2—47K, м carbon resistor 
R3—4,700-ohm, Угу carbon resistor 
R4—250K linear potentiometer 
(IRC type 11-130) 
R5—Cadmium-sulphide photoresistor 
(GE-X6) i 
C1, С2—0.1 mfd, 200v Mylar capacitor 
(CDE 2P1) 
Q-—Triac (GE-X12*) 
0-—ріас (bilateral trigger diode, GEX13*) 
S—SPST toggle switc 
F—5-amp fuse (type 3AG) and holder 
P_Three-prong plug 
Misc:—Double-receptacle outlet in weathe 
proof box with snap-covers and ga 
kets, finned aluminum heat Sir 
approximately 1%” by 2" by Vis 
electrical cable, perfboard, silicon 
rubber cealant. 
*Do not substitute. Available from Lafayet 
Radio Electronics and other electronic supp 
uses 


3 Bright Ideas for the Darkroom 


от. F. 


DRILL 
TO 
IN BLADE HOLDER 


Easy-to-make trimmer for poster-size prints 


Make yourself a trimmer that can handle prints up to 24" long 
without a slip. A hold-down, supported at each end by springs, 
lifts for inserting an untrimmed print. A wheel from a teacart 
keeps pressure on the hold-down as you cut. The cutting head 
is guided on a steel rod, and a heavy-duty blade for a wallboard 
knife does the cutting. It's fastened to the holder with No. 6 
binder-head screws. Three holes in the handle give access to 
these screws, permitting blade change without disassembly of 
the cutting head. 

Grease the shaft when installing the wheel, use silicone wax 
on the guide bar, and touch up new cutter blades with a fine 
oilstone. A strip of masking tape on the underside of the hold- 
down will protect prints and keep them from slipping. When 
using the trimmer, bear down on the handle and pull the cutter 


Cutter head, ready to assemble: from left, block, 2" В В ud: 3 
wheel, blade holder with screws clamping blade, handle. head toward you with a fast continuous stroke.—R. S. Hedin 


Processing large prints \ 3 
Few darkrooms have trays big | MN ) 
enough to handle poster prints. But | : 1 

plastic garbage-can liners let you a 
process up to 16"-by-20" enlarge- 
ments. Just label the bags for devel- 
oper, stop bath, and fixer, then pour 
about a gallon of chemical into each 
bag. Move prints from bag to bag as 


if using trays, then wash in bathtub. 

Even cheap enlargers will serve if 
you project negatives on the wall or 
floor. For an easel, use the cardboard 
in the paper package. Double-face 
tape secures the paper to the board at 
the corners and sides for sharp-look- 
ing borderless enlargements—at under 
$1 per print.—Phil Cate 


Drying strip negatives 
You can make this out-of-the-way 
rack fast if you have shelves over your 
darkroom sink. Drill holes 2" apart 
in a long, narrow board and mount it 
on a high shelf. Insert No. 6 Kodak 
clips in the holes to hold the film over 
the sink; remove them when not 

needed.—Arthur L. Ramos 
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Rust Proof 
Patio Furniture 
In Seconds. 


Add years of use and good looks to 
metal furniture. When storing for the 
winter, rub down with 3-IN-ONE® 
Household Oil and block out the 
dampness, rust and cor- 
rosion that devour 
metal. But be sure you 
get genuine 3-IN-ONE 
—the blend of 3 oils 
that protects 3 ways. 
Shields. Cleans. Lubri- 
cates. Wherever hard- 
ware is sold. 


3-IN-0NE 


HOUSEHOLD OIL 


- Lock loose casters 
into chair legs 
for keeps! 


When casters come loose, fill the 
leg hole like professional repairmen 
do — with GENUINE PLASTIC 
WOOD. Handles like putty — hard- 
ens like wood. Insert caster while 
PLASTIC WOOD is wet. It holds 
tight to both metal and 
wood. Get GENUINE 
PLASTIC WOOD Cellu- 
lose Fiber Filler in tube or 
can. In hardware stores or 
supermarkets. 


GENUINE 


PLASTIC | 
woop’ 


CELLULOSE FIBER FILLER 


PLASTIC 
жооп 


Be Repacr any | 


Unique, modern Sweazey System starts you 
king repairs right away, lops skill 
step at home in spare time. 
awarded. Free sample lesson. No 
obligation. 


CHICAGO SCHOOL OF WATCHMAKING 


Dept. 4100, Fox River Grove, Ilinois 60021 


Е 


FREE 


LAW :ccx 


ite, today for a FREE сору of illustrated law book, 
THE CAW-THAINED MAN. which shows how То ear 
the professional Bachelor of Laws (LL.B.) degree through 
home study of the famous Blackstone Law Course: Books 
and lessons provided. Moderate cost; easy terms. Write now. 


Blackstone School of Law, 307 N. п Ave. 
Pounded 1890 Dept. 127, Chicago 1, Illinois 


ELECTRONICS 


THE ТА 
ТЮ 


RTMENT S., VALPARAISO, IND. 
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Sears now offers service manuals for two home appliances 


Why can't you walk on a cement sidewalk? 


SHOP TALK 


By ROBERT P. STEVENSON 


Those of you who are skilled enough to undertake repairs of a h 
appliance will want to know, if you don't already, that the latest S 
catalog lists service manuals, at $2 each, for two major home applia 
—the Kenmore automatic washer and automatic dryer. The ma 
for the first has been available for several years; the second is a n 
comer. The manuals are not designed to cover just a specific mot 
Instead, they aim to provide basic knowledge on the operation of 
appliance—always the first step toward repair of any machine—q 
give repair instructions in detail for most components used on 
models. That way, you can achieve a repair in most instances. 

Note to other home-appliance manufacturers: Why not take a 
from Sears and make your service manuals available to everyo! 
Sure, some attempted repairs will end up as basket cases. But m: 
of your customers are mechanically hep and could use the manu: 


That's a nice little riddle—and I hereby present it to you for 
next time you must make conversation. The answer is simple: Th 
is no such thing as a "cement" sidewalk. Speaking by the dictiona| 
you can only refer to a concrete sidewalk. 

A communication from the Portland Cement Association reminds 
of the frequent misuse of the two words. Properly speaking, cem: 
is an extremely fine grayish powder composed of calcium, silicon, ir 
and other minerals. Mix it with sand, stone, or gravel, plus water; 
the mixture harden—and then you have concrete. Not before. | 


A chart of most-often-useful drill sizes vs. screw sizes 


RILL SIZES VS. SC SIZES 
wooD METAL. 


Some time ago, after I had discussed what drill sizes a home wo: 
shopper might own most profitably, a good reader, Rinaldo E. Wigg 
of Amesbury, Mass., sent along his own chart that substantially : 
duces the number of drills you need. It is reproduced below. M 
Wiggin explained that he had evolved it on these concepts: that hoi 
shops put most emphasis on wood working, that the smaller sizes ғ 
most often needed, that home shops seldom have electric drills lar; 
than 3$", and that the type of work does not require the optimi 
(such as always using the correct tap drill to produce exactly 70 to 
percent of full thread). I have asked other experienced shop users 
check out his chart—and they like it, too. So here it is—for you to c 
out, paste on a stiff backing, and hang over your bench. Smaller dri 
break most frequently. Use the chart to buy spares. 


Shank | Screw | Pilot Pilot Body Tap 96 of 
Drill hole shank | hole hole drill, drills, full 
Size for dia. (for | (hard (soft mach. mach. threac 
screw: | ident) | wood) | wood) screw: screw: 
EM Е... Е. E 

#2 #12 .2158 14-28 60% 

#5 ^" -2026 DET 65% 

49 #10 1894 #10 

#15 +9 1763 

^18 #8 21631 ^16 ^8 

#24 47 -1500 #10-24 70% 

426 #14 #6 

#28 #6 1368 48-36 60% 

#30 #5 21236 #12 #16 #5 4832 80% 

#32 #14 “ 

#33 ZI -1105 #10 #6-40 70% 
#6-32 80% 

#37 #9 #12 +з { #9544 75% 

#39 #8 #5-40 75% 
54-48 70% 

#43 #10 #2 {e440 60% 

#45 #7 #9 | *4-36 75% 

#48 #5 8 E 43-48 7596 

#51 “ *7 #2-56 70-75: 

#55 #4, 5,86 


°0.D. of mach. screws = 


13 x Size No. +60 
1000 


(Ex. 13 x #10 +60 = .190") 
(Just remember the constants 13 and | 


Three Good Home-Repair Tips - 


Free a jammed disposal 
with broomstick 


The rotor plates of a gar- 
bage-disposal unit when 
jammed can often be freed 
with two 3' lengths of broom- 
stick. Insert them as shown in 
the sketch, so the ends rest 
next to the deflectors at op- 
posite sides of the rotor plate. 
'Then turn both upper ends in 
the same direction, so that 
each bears against the other 
where they cross. You'll get 
high turning force, yet the 
soft wood won't damage the 
cutters. A few turns in each 
direction usually frees the BENS BOTTOM Or BOOR 
blockage.—Roger L. Gaefcke 


DOOR 


Pad Your Ladder 


Tack strips of plastic—cut 
from jugs or bottles—on the 
upper ends of an extension 
ladder and it’s much easier 
to slide it upward on a house. 
The plastic pads the wood, 
too, protecting the siding. 
—Harold Neibert 


The easy way to trim a door 


You can trim the bottom of a binding 
door without even removing the door 
from its hinges. Put a sanding disk on 
your electric drill, reversing it on the 
stud. Slide the disk under the door, and 
a little upward pressure will sand off the 
door in minutes. A metal sanding disk is 
ideal for the job.—Joseph Giambalvo 


А POWER PACKED 
PERFORMER 


e with Non-Breakable Fiber-Glass handle 
guaranteed not to break, bend or 
collapse in normal use. 


* and Permabond —keeps handle tight for 
added safety and service. 


FA57 


NAIL HAMMER 


$7.29 


MR. SAFETY 
: SEZ: 
$ Nail and ripping 
hammers are 


made to drive or E 
withdraw common nails. Any 
other use may be hazardous. же 
SO ... Be a safe driver. Hit 


common nails and nothing else. 
FAYETTE R. PLUMB, INC. e PHILADELPHIA, PA. 19137 


OSEB R 1970 | 127 


CHILD’S 
WARDROBE: 
A"Housekeeper" 
You Can Build 


J ust about the only way you can 
keep kids from messing up the 
house is to make it easier for them 
to be neat than sloppy. This ward- 
robe near your home's service en- 
trance gives the kids a place to stow 
their books, baseball gloves, and 
jackets the minute they walk in the 
door. The slant-in design provides 
a place to sit while they remove 
muddy boots and shoes, and the 
drawers provide cover-up storage 
for the dirty footwear. 

The wardrobe is easy to build 
from 34" plywood. 'This double 
unit serves two children, but you 
can vary the number of stalls to 
suit your family needs. 

The easiest way to make the 
angled cut in the vertical members 
is with a portable power saw. 
Clamp a guide board to the work 
to make the cuts smooth and 
Straight. For a neat, strong unit, 
set the shelves into dadoes cut in 
the verticals. 

When you cover the edges of the 
plywood with pine facing strips, 
you'll also hide the dadoes. Two or 
three coats of enamel provide an 
easy-to-clean protective finish and 
add color.—Ro Capotosto 


Always ready at the door, the wardrobe handles 
the kids' belongings as soon as they step in- 
side, before they can clutter up the house. 


Blind dadoes cut into the verticals contain 
the shelves and seat solidly, so you can use 
Blue and nails for quick, easy assembly. 


Space-Saving SPICE RACK 


Atter an unsuccessful shopping trip 
in search of a spice rack, my wife 
decided we’d have to design and build 
our own. The Early American style 
available just didn’t fit our modern 
kitchen—in terms of space or style. 
The rack I came up with fits snugly 
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in wasted space under our cabinets. 
Its perforated-hardboard front pro- 
vides hanging storage for pots and 
kitchen utensils. 

Buy a matched set of spices first, 
then size the rack to fit the set. Be 
sure to allow space for the hooks to 
engage the rack in front of the bottles. 


364" 


=> 


DRAWER FRONT 
X" FIR PLYWOOD 


& BOTTOM 
34" FIR PLYWOOD 


Strips of clear pine face the exposed edges 
of the plywood. They cover dadoes and 
take finish better than raw plywood edges. 


Rack fits neatly into the wasted space beneath your kitchen 
cabinets, stores a full selection of spices in easy reach. 


The unit shown is designed to fit a 
corner, but is easily adapted to one- 
wall service. 

The rack goes together quickly with 
brads and glue. Drill pilot holes 
through the hardboard. If you don’t, 
the brads will bend and the board will 
chip.—Patrick Abbeduto 


. Chiaramonte says: “The results 
f the two-year test in Ohio will give 
pretty clear picture of the effective- 
ess of a nationwide system of this 
ture." The GM Research Labora- 
ories are lending their computer to 
ally and evaluate the results of the 
hio test. 

Interestingly, the E.LA. reports 
hat 500 different police and fire de- 
artments across the U.S. already 
onitor Channel 9. In many loca- 
ions, local service stations have signs 
n highways telling CB-equipped mo- 
orists that they can call for tow-truck 
issistance. 

Although the automotive safety ap- 
plications of CB radio are obvious, 
he Channel 9 rule can aid other 
mergency situations, too. 

Hunters, hikers, and campers can 
ote lightweight portable CB walkie- 
alkies with them—just in case. And, 
CB can supplement marine radio- 
elephone on boats. 

Ready when you are, CB. CB trans- 
eivers (combination transmitter/re- 
'eiver) are as easy to use as a tele- 
ohone--flip the selector knob to the 
lesired channel, and push a button 
on the microphone to talk. Release 
he button to listen. 


New Help for Cars in Trouble 
[Continued from page 34] 

Any U.S. citizen over 18 is eligible 
for a CB license. There are no exami- 
nations or special training. Fill out 
a form, and send it with an $8 fee to 
the FCC. Forms are available at CB 
equipment dealers or your local FCC 
field office. 


R SCIENCE, 


JUH HB 


ELECTRICAL TRADES 


үү!!!" 
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“My time-saving appliances allow те 
enough time to learn to repair them.” 


Seagram Distillers Company 


Lower prices? Battery-powered 
walkie-talkies, dash-mounted CB rigs 
for your car, and fixed-mount “base 
stations” for home setup come in a 
wide range of prices, typically from 
about $80 on up, depending on fea- 
tures. Installation and antenna, if 
required, are additional. A good- 
quality five-watt (the maximum legal 
power) unit for your car, complete 
with antenna costs between $100 and 
$150—about as much as a good auto 
radio. Depending on terrain, this 
kind of combination will provide re- 
liable communication over a 5-to-30- 
mile range. 

The new-car options may bring a 
reduction in prevailing prices. You 
would buy only a set for the car, not 
necessarily one for your home. 

The unit would have multi-channel 
capability—that is, the ability to op- 
erate on at least two different CB 
channels. This is a good idea even if 
you plan to use your CB rig only for 
emergency transmissions. The rea- 
son is that once you have established 
communication with a REACT team 
member, or other monitor, you should 
switch to another frequency to leave 
Channel 9 clear for other emergency 
transmissions. 05 


Two words that 

describe the personal 
pride people have for 

the most likeable brand of 
whiskey in the world. 


Say Seagram's and be Sure. 


w York City. Blended Whiskey. 86 Proof. 65'‹ Grain Neutral Spirits. 
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Minto's Steamless "Steam" Car 
[Continued from page 53] 


moving within the boiler coils so no 
hot spots or gas pockets form. Trans- 
formation from liquid to gas occurs as 
the fluorocarbon is valved automati- 
cally into the vaporization chamber, 
where recovered heat from the burner 
exhaust heats it further. This, among 
other things, is an economy measure. 
The maximum temperature of the ex- 
haust from the car’s burner is 450 de- 
grees—this only on hard acceleration. 
Automatic sensing of boiler pressure 
controls fuel flow to the burner at a 
ratio of about 10 or 12:1. 

Fluorocarbon gas at 350—375 de- 
grees F under pressure up to 250 psi 
is throttled to the engine in response 
to the driver’s accelerator pedal. The 
engine turns and the car moves. For 
additional torque at highway speeds. 
a kick-down switch pops open a sole- 
noid valve to introduce gas later in 
the rotation cycle. In steam-engine 
parlance, this changes the cutoff 
point. In automobile terms, you can 
really peel rubber. 

After leaving the engine, the R-113 
gas passes rearward and upward to the 
condenser plastered against the roof 
top. Doubting engineers claim the 
condenser size will be overwhelming. 
Minto, using internally and externally 
finned Alcoa aluminum extruded tub- 
ing, says it’s no problem. The semi- 
condensed gas leaves the rooftop unit 
in a “fog” state, partially liquid, and 
enters the secondary condenser, which 
provides final cooling and acts as a 
storage tank. This secondary con- 
denser is not really needed except 
under full load conditions. 

A simple condensate pump, pow- 
ered by a small amount of gas acting 
against a piston with differential di- 
ameters, serves to force the liquid back 
into the boiler to repeat the cycle. 

Same fuel consumption. All of this 
is accomplished with a fuel consump- 
tion about the same as the internal 
combustion engine in the Datsun. 
"&erosene is denser than gasoline, and 
1as more BTUs per gallon. With 
minor changes to the burner, very 
cheap grades of fuel oil could be 
burned. 

‘The car now under construction will 
be about 10 percent heavier than the 
original Datsun because it uses hand- 
built parts plus components adapted 
from other applications. By fabri- 
cating parts especially for the car, 
eliminating the present transmission 
and drive line, and taking full advan- 
tage of the engine placement possibili- 
ties, the ultimate car weight will be 
the same or less than that of the 
present internal-combustion model. 

Two other happy results are ex- 
pected. One is an on-the-market car 
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price 10 to 20 percent lower than with 
the present engine. The other bonus 
is better handling because of a lower 
center of gravity. This stems from the 
location of the boiler and its contained 
fluid under the floor. Moreover, hard 
braking at speeds over 45 mph builds 
up a reverse pumping action that 
slows down the vehicle promptly 

What about safety? Boiler explo- 
sions have haunted steam engines 
from the beginning. Wallace Minto 
has several answers to this objection. 
He points out that every car with air 
conditioning has Freon working at 
several hundred psi and temperatures 
of 200—250 degrees F. This seems to 
pose no special hazard, even in an ac- 
cident. Of course, his engine would 
have 80 to 85 pounds of R-113 in the 
system. On the other hand, the boiler 
18 of the liquid-tube type, and a fail- 
ure is likely to produce a small leak 
within the double-walled protective 
housing This 15 equivaient to a small 
valve leak in a tire as compared to a 
blowout—quite unlike the bursting of 
a fire-tube boiler shell Accidents in 
the test program have shown that hot 
fluorocarbon biasting into the air 
travels about an inch and almost in- 
stantly ccols to outside boiling point, 
117 degrees F—hardly a scalding tem- 
perature And. of course, the kerosene 
fuel 1s less of a fire hazard. 

Is Minto’s engine just another 
dream. о: is it really headed for pro- 
duction? As we went to press, Minto 
announced that he had signed a multi- 
million-dollar contract with Nissan of 
Tokyo, cailing for mass production of 
the engine and its use in Datsun auto- 
mobiles made in Japan. The inventor 
estimated that more than 100 Minto- 
engine-equipped Datsuns would be 
manufactured in 1972, after he has 
delivered first a demonstrator model 
and then a production prototype. 
After that, he believes, production will 
be greatly increased. 

Minto also hopes to provide a 
higher-powered version of his engine 
to a Japanese manufacturer of boats, 
tractors, and construction equipment. 

Nissan will have exclusive rights 
to manufacture the auto engine in 
Asia, but the way will be left open 
for Minto to make similar arrange- 
ments with European or American car 
makers. So far, at least, no American 
firm has shown signs of interest. 

Living in a tightly packed country 
where pollution is an even more acute 
problem than here. the Japanese seem 
to be a bit more open to new concepts. 
Tronically, the world’s first production 
car to meet proposed American fed- 
eral pollution standards may be made 
in Japan. 05 


Bike with а Car Battery 
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tensioning spring over the head of 
of five machine screws set in 
right-hand side plate. The sprin; 
upper end fits onto a 1⁄4” thread 
rod, stiffened by nuts on either si 
of the spring arm. You can swing tl 
motor up off the tire by attaching tl 
lower end of the spring to a М” 
through the side of the bike's frai 
just forward of the battery. 

The pulley is fixed on the mot 
shaft with a pin supplied with 
motor. I contoured the pulley 
match tire shape and wrapped plasi 
tape around the contact area of d 
pulley to increase friction. 

Battery mounting. The battery гез 
on two 5" lengths of 34"-by-34" ang| 
iron 1%” thick. "They're bolted to t 
frame through a 1"-wide tab at ce 
ter of each bracket. The tabs 
made by hacksawing two cuts 
inch apart, then bending the me! 
between the cuts until tab ang 
matches frame angle. 

Two 6-32 threaded rods, laid Ы 
tween the battery's ends and i 
brackets, support side straps of tinl 
by-3$" aluminum. Four !/4"-diamet 
spacers of aluminum tubing on tl 
ends of the rods prevent sideway ba 
tery movement. 

Drive motor. The Minn-Kota mi 
tor has three speeds, selected b 
switching taps on its series field winc 
ings with a rotary wafer switch. U; 
ing the pulley described on a 2€ 
wheel, level-ground speeds are fou 
eight, and 13 mph. Speed falls off o 
modest hills, and you have to ped: 
a little on steep ones. 

I found that current drain average 
about 15 amps. So a 60 amp-hour, 1: 
volt battery provides four hours 
about 40 miles—of riding. To reduc 
rolling resistance, I keep my tires ir 
flated to between 60 and 70 pound 

One reminder: Police may cha 
lenge you when you take to the roa 
on your motorized bike! g 


Friction drive uses a screen-door sprir 
to hold the motor pulley against a tir 


Why Apollo 13 Failed 
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1. The investigators decided to 
e further. A team was set up to 
date the unorthodox detanking 
edure and see what had happened. 
y installed the fans and heaters 
tank, turned them on, and let 
1 boil out the oxygen—the way it 
done on the launch pad. 
hen they opened the tank. And 
2 was the most startling discovery 
ie entire investigation. The ther- 
tatic switches that were supposed 
eep the heater from overheating 
> welded shut. 
ooking back through the record 
ed up some interesting facts. The 
craft had a 28-volt electrical 
em. So the heaters and switches 
been designed to operate on 28 
з. Originally, the ground-support 
pment at the Cape had supplied 
rolts to the heaters, too. But to 
хі up pressurization on the pad, 
ground-support voltage supply 
later been upped to 65 volts. The 
ers could take it. The thermo- 
ic switches couldn't. 
eech engineers didn't notice the 
repancy. Neither did North 
orican Rockwell, which reviewed 
design. Neither did NASA engi- 
5, who checked it all out again. So 
switches weren't changed. 
had no affect on the earlier Apol- 
lights. So long as the tank was 
ly full-as it always had been 
he pad when the ground-support 
olt heater current was used—the 
srcold oxygen itself kept the heater 
л getting too hot. In space, had 
switches been called upon to oper- 
they would have worked perfectly 
the spacecraft's 28-volt supply. 
because of the tank-emptying 
Лет, the 65 volts had been ap- 
d to the heater for fully eight 
rs—until the tank was empty. 
he tests at Houston showed what 
happened. Thermocouples were 
alled on the heater tube and the 
er turned on. The temperature 
, to 600° F, 700° F, 800° F—1,000° Е 
spots. A team at NASA’s Ames 
earch Center, Moffett Field, Calif, 
с Teflon-insulated wire and baked 
nder similar conditions. The in- 
tion cracked, crumbled, fell into 
imable chunks. 
ow the plot was clear. Before 
llo 13 ever left the ground, the 
sual detanking procedure had 
rred and cracked the insulation on 
fan wires in oxygen tank No. 2. 
ing somewhere along its length 
inevitable. 
low it was time to put the whole 
ig together. A tank the size and 
pe of oxygen tank No. 2 was built, 
d out, filled with supercritical 
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oxygen, and installed in a vacuum 
chamber in the Thermo Chemical test 
facility in Building 351 at the Manned 
Spacecraft Center just south of 
Houston. On June 4, the testers ig- 
nited the insulation of the fan wiring 
to simulate the way they now knew 
it had failed in the Apollo 13 tank. 
The insulation burst into flames. The 
pressure shot up—just as it had in 
the tank aboard Apollo 13. Flame 
traveled along the wire and into the 
54-inch steel conduit through which 
the wires entered. The conduit parted 
suddenly, and a gusher of high-pres- 
sure oxygen exploded out of the tank. 

There was a small hitch. The burn- 
ing was too fast—almost twice the rate 
it had been in space. But engineers 
knew that burning goes more slowly 
in space, without the normal effects 
of gravity to help spread it around. 
So they decided to test the burning 
rate again, this time under weightless 
conditions. NASA’s Lewis Research 
Center in Cleveland has a tricky way 
of creating weightlessness right here 
on earth. It's a hole in the ground. 
500 feet deep, lined with instruments. 
An experimental package can be 
dropped down the hole, giving about 
five seconds of free fall. A bed of 
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Why Apollo 13 Failed 
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plastic pellets at the bottom absorbs 
the impact. 

When a specially designed burning 
experiment package was dropped into 
the hole at Lewis, the burning rate 
was precisely the same as it had been 
on Apollo 13. 

Now the exploding tank was com- 
pletely explained. Only one trouble- 
some detail remained. A team of 
engineers working on the panel that 
blew off made a disturbing set of cal- 
culations. They figured that oxygen 
escaping into the interior of the 
service module would pressurize it, 
eventually blowing the panel off when 
the pressure was high enough. Blow- 
ing the panel, their figures showed, 
would take a uniform pressure of 
about 20 pounds per square inch. But 
if the pressure reached only 10 pounds 
per square inch, it would separate the 
command module and the service 
module. That didn't happen. 

Why not? Another team, this one 
at Langley Research Center in Vir- 
ginia, set out to see. In a 60-foot 


spherical vacuum chamber, they built 
a half-scale model of service module 
Bay 4, simulating all internal volumes, 
shapes, and vents. Where the oxygen 
tank had been, they installed a tank 


with a valve that could simulate tl 
tank failure and let the gas escape] 
any desired rate. 

When the oxygen rushed out at 
moderate clip, they found, it diffuse 
through the entire spaceship. Whi 
the pressure reached 10 pounds Pi 
square inch, the command modul 
would have separated, just as cal 
culated. 

But when the oxygen gushed out 1 
a fraction of a second—as had ha) 
pened on Apollo 13—it was a differe 
story. The pressure within the tan| 
compartment rose to more than 4| 
pounds before gas could seep aroun! 
and pressurize the front of the тойи 
to the 10 pounds necessary to separa 
the command module. 

Case closed. The half-scale trial уу: 
spectacular, happening so fast it coul 
be seen clearly only in ultraslo 
motion movies. Within millisecond| 
after the experiment began, the pan 
bulged in the middle. A crack aj 
peared along one side, then a spli: 
A slab went flying outward, then thi 
whole panel exploded into space. An 
with the clanging of the explodin 
panel against the steel walls of th 
vacuum chamber, the case was close 

Now, we have all of the bizarre in 
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gredients: the dropping of the shelf 
that displaced the fill tube so the 
oxygen couldn’t be emptied during a 
practice countdown; the decision to 
use the heater; the 28-volt switch that 
should have been changed but wasn’t; 
the overheated insulation, the cracks, 
and a spark; the burning insulation; 
the explosion. 

The accident, said the board in its 
final report, “resulted from an unusu- 
al combination of mistakes, coupled 
with a somewhat deficient and un- 
forgiving design.” The report criti- 
cized both the companies involved 
and NASA planners for not spotting 
the potentially hazardous combina- 
tion in the tank. They should have 
recognized it, the board said, during 
the investigation following the fire 
that killed Gus Grissom, Roger Chaf- 
fee, and Edward White in early 1967. 
At that time, the craft was largely re- 
designed—to eliminate fire hazards. 

What will be done? The committee 
recommended a number of changes. 
As a result, the new tanks will have 
heater wiring enclosed in steel tubing 
and totally isolated from oxygen. The 
fans will be removed entirely and a 
third oxygen tank added. Now there 
will be so much oxygen that it doesn’t 
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matter if the gauges read somewhat 
inaccurately; this eliminates the need 
for stirring. 

Checking since the accident has un- 
covered one further booby trap: a 
valve that contains exactly the same 
ingredients that doomed Apollo 13— 
Teflon insulation and supercritical 
oxygen. It is being redesigned. And 
a complete review of the entire space- 
craft design is in progress; the report 
is due in late September. 

Ironically, the switch that caused 
all the trouble was removed from a 
spacecraft then being built—about a 
year ago. Had there been no accident, 
only Apollo 14 would have flown with 
the switch in place; later models have 
had it removed for other reasons. It 
was decided that the fateful thermo- 
stat was not needed. Under normal 
conditions, the supercold oxygen itself 
keeps the heaters from getting too hot. 
The thermostats would come into play 
only as a tank was nearly empty and 
warming up. 

But that doesn’t happen. Even with 
just two oxygen tanks, the Apollo 
flights carry a far larger supply of 
oxygen than they can use. So they 
always come home with the tanks 
still 30 to 40 percent full. The only 


time in the entire Apollo program 
the switches were ever called on to 
work was during the practice count- 
down of Apollo 13. But for that job, 
they didn’t match the voltage avail- 
able, and they failed. 

Can it happen again? Could Apollo 
14 or 15 or 16 fly with yet another 
bomb of some kind lurking inside? 
“The management system that exists 
now did not exist in the early days 
of Apollo when most of these systems 
were designed,” says Kilgore. “Just 
as an example, today that blind as- 
sembly would never get through. And 
there is now a simple sentence in the 
checklist: ‘Check all interfaces.’ That 
one sentence would have caught that 
switch.” And chances are that the 
current review will pinpoint any 
other problems. 

In the introduction to its final re- 
port, the panel wrote these words: 
“The Apollo 13 accident, which abort- 
ed man’s third mission to explore the 
surface of the moon, is a harsh re- 
minder of the immense difficulty of 
this undertaking.” 

It’s a reminder, too, that no matter 
how easy the earlier missions made it 
look, space flight will never be 100 
percent safe. 


AMAZING TUNGSTEN CARBIDE ROD SAW 
MAKES CUTS YOU COULDN'T MAKE BEFORE. 
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steel, cast iron. 


The harder the material, the better it 
cuts. 


Round surface cuts in any direction— 
makes it easier to cut circles, work in 
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things a hacksaw can't. 


Thousands of super-hard tungsten 
carbide particles eat through the 
toughest materials. No teeth to dull, 
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cuts. 


Remington Rod Saws—and new tung- 
sten carbide Saber Saw Blades—look 
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ELECTRICAL 
CONNECTION 


TOR [asss CABLE TO 
i | TRANSMISSION 


“ч 


TO VACUUM SOURCE 


Two connections form the heart of the 
Speedostat system: an electrical hookup to 
the regulator, and a vacuum line to the 
servo unit, which also connects to the throt- 
tle linkage at the carburetor. The cable run- 
ning from the transmission is replaced by 
one running to the speedostat regulator. 
You mount the regulator on the wheel wall 
or some other metal surface, the servo on 
the firewall. You will find all other con- 
nections detailed in the booklet. 


PERSONAL-USE REPORT 


A Speed-Control Kit for Your Car 


Now it’s possible for anyone to add 
a speed control to his car or recrea- 
tional vehicle. A new kit, engineered 
to fit any domestic make with only a 
variation in speedometer cables. has 
been developed by the Perfect Circle 
Division of Dana Corp. It’s available 
at Montgomery Ward retail stores, 
and automobile accessory stores. 

With the help of a friend, I in- 
stalled the kit on my 1970 Buick Le- 
Sabre. Using the installation book- 
let, which breaks the job down into 
25 easy-to-understand steps, it took 
us only three hours. 

The Speedostat has an engagement 
switch and a master On-Off switch 
on the dash. The system will not 
activate below 40 mph, but above 
that you operate it by turning on the 
master switch and pushing the en- 
gagement switch. Remove your foot 
from the accelerator and the car will 
continue at that predetermined speed 
—on a level road, or up and down a 
hill. To increase speed, you step on 
the accelerator. Take your foot off 
the gas, and the car will drop back 


to the preset speed. Touching the 
brake pedal disengages the system. 

In addition to master switch and 
brake disengagement, there’s another 
safeguard. A drop in speed of seven 
to 15 mph will disengage the system 
automatically--important if the brake 
disengagement fails. 

The regulator is driven by a flexi- 
ble drive cable from the transmission, 
the speedometer by one from the 
regulator. Vacuum from the intake 
manifold to the regulator is con- 


trolled electrically by the engage- | 


ment switch. A governor in the reg- 
ulator controls the vacuum servo, 
which in turn regulates the throttle. 

Designed primarily for cars with 
automatic transmissions, the Speedo- 
stat can also be used on manuals. 
But it will cause the motor to race 
if the clutch is disengaged while the 
unit is on. With a larger servo, it 
will also fit on light trucks and rec- 
reational vehicles. 

At Montgomery Ward stores the 
unit sells for $69.95, and if you wish 
they'll install it.—Jerry Copeland 
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sional engine tune-up). 

There is complete information on brakes, carburetors, 
generators, chassis, transmissions, steering systems, differ- 
intials, lubricating systems, front-wheel alignment, cooling 
systems — every part of your car. 

And, you get professional tips on all phases of car opera- 
tion. For example, on shock absorbers: you'll learn just how 
to tell when they're due for re- o 
placement (defective shock ab- 
sorbers cannot be repaired). And, . 
there are hundreds of other valu- 
able tips covering every inch of 
your car from bumper to bumper. 

There are 735 pages, 444 illus- 
trations, 63 pages of charts and 
dozens of simple tests for the var- 
ious systems of your car (all easy 
to do yourself) in this book. Reg- 
ular price of the book is $7.95. 
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Look at the New Binoculars 
[Continued from page 61] 


pupil, 7.1mm. 380’ field. Twilight fac- 
tor, 18.7. 

I wanted to try the fast-focus fea- 
ture on a pair of big glasses, where 
I felt it most useful. These glasses 
(nearly three pounds) are very well 
balanced. The thumb-operated focus 
lever is faster and easier to use than 
most center-focus wheels and just as 
precise. I like the large exit pupil 
(they’re considered “night glasses”) . 
The rubber eyecups are great. 

Jason/Empire #104 6x-12x30 electric 
power zoom. $119.95. 33 oz. Exit pu- 
pil, 5mm. 314’ field. Twilight factor, 
13.4 (Specs are for 6x, zoom setting.) 

These low-priced power-zoom 
glasses are fascinating, but heavy. 
Two little motors, gear train, penlight 
cells, and a bigger housing to hold it 
all are responsible for the weight. The 
zoom control button is placed just 
right and is easy to work. The motors 
are quiet and businesslike. Battery- 
test button and magnification indi- 
cator dial are well located. There is 
a concealed tripod socket—which you 
need for much 12-power viewing. The 
focus wheel is unhandy to reach. As 
the instruction booklet warned, re- 
focusing is necessary when zooming 


stop to stop. Great fun at an auto 
race, viewing the pack at six-power, 
then capping in on an individual car. 

Zeiss Mini-Binocular 8x20. $115. 4.75 
oz. Exit pupil, 2.5mm 360’ field. Twi- 
light factor, 12.6. 

This one, at about one by two by 
three inches folded, has to be the tini- 
est of the compacts. In-line viewing 
prisms do the compressing. With 
eight power and the small exit pupil, 
you have to hold them pretty steady, 
but they’re fine optically. Hunting, I 
carried the little things in a shirt 
pocket and forgot they were there. At 
first I disliked the lack of center fo- 
cusing, but after they are focused for 
distance, they are ready to go for 
most viewing. They are well sealed, 
and so light I doubt if you’d hurt 
them at all by dropping them. But, of 
course, don’t. 


POPULAR SCIENCE 


What if I’m laid off? 
i automation ta 


Can I learn a new skill? 
Could | succeed as my own 


ке my job? 
How can I ever 


afford to retire? 


? 
Am | too old to change jobs? 


boss? 


How can 1 earn extra money fast? 


No question about it... 


Will my job ever pay more? 


Be a SKILLED LOCKSMITH 


... and Solve ALL Your "FUTURE" Problems 


with Locksmithing skill YOU'LL HAVE IT MADE! You'll do light, clean 


always-fascinating work in this fascinating security profession that urgently needs YOU—where 


your choice of steady, high-pay job opportunities, or a big-profit spare-time or full-ti 
irtually unlimited. As a Locksmith you have your own "built in 


ness of your own is 


e busi- 
pension 


plan. You go on enjoying the work as long as you like, knowing that layoffs, automation, slack 
times, minor disabilities, forced retirement can't affect your ability to EARN MORE and LIVE 


BETTER in good times and bad. 


Locksmithing is SO EASY TO LEARN—Enables You to EARN Extra Money RIGHT FROM THE START! 
The better, more secure future you want can be yours FAST as a Locksmith, regardless of age, 
education, previous experience, minor physical handicaps. Fun and earnings begin AT ONCE 
as you learn quickly, easily to CASH IN on all kinds of locksmithing jobs. As little as one hour 
а week at home working on all kinds of lock and key problems under the guidance of experts 
brings quick mastery—a quick lifetime solution to ALL your "future" problems. All locks, keys, 


parts, picks, special tools and equipment as well as complete fully-illustrated lessons supplied 


with course. 


FREE Illustrated Book, FREE Sample Lesson Pages Give Exciting Facts 

Find out how being a skilled Locksmith can put a quick end to your worries. Lock- 
smithing Institute graduates now earning more, enjoying life everywhere. You can, 
too. Send coupon TODAY for illustrated book and sample lesson pages without cost 


or obligation. No salesman will call. 


Special tools, supplies and equipment furnished without extra charge. 
Only school of its kind Licensed by New Jersey State Dept. of Education, Accredited 


Member, National Home Study Council 


LOCKSMITHING INSTITUTE 
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Div. of Singer Communications Corp. 


Aerobics for Sewage 
[Continued from page 103] 


dry wells or disposal beds will 
about the same as for convention: 
systems. 

Typical costs for the whole install: 
tion run in the $1,200 range. Othe: 
carry estimates slightly higher thaj 
$2,000. Considering the importance 
health and sanitation in our increa: 
ingly crowded world, it is probably n: 
too much for a family to spend 
much on a lifetime treatment plant 
it does for a car. The treatment plan: 
properly maintained, will probabl 
function as long as you live. On| 
manufacturer, Jet Aeration Co., act 
ally offers a prorated 50-year wai 
ranty to buyers. 

Power costs for the electrical sy: 
tem generally run less than $2 pe| 
month—too little to fret about. Add t: 
this the charges on a service contra: 
of $35 to $100 per year and you ar 
still operating in a very reasonabk 
bracket. Many septic-tank owner: 
spend this much a year for pum| 
ing. 
How to go about it. If you fin 
yourself with need for a new or re 
placement waste-water treatment sys: 
tem, it’s best to make your peace wit! 
the local authorities early. If you'r 


$250 EARNED WHILE TRAIN- 
ING PAYS FOR COURSE AND 
EXTRA EQUIPMENT FOR HIS. 
OWN SHOP 

^| wanted another occupation 
to help me in my part time 
business of speedometer re 


course and extra 
tools, books and key blanks besides 
full time shop | intend to oper 


Jacob A. King, 
Hereford, 


Texas. 


LOCKS, PICKS & 


TOOLS supplied 
LOCKSMITHING INSTITUTE, Dept. 1111-100 


E 306 ... 
for use with course. 
Little Falls, New Jersey 07424 


” of equipment 
5 
—-aj 4 


Please send FREE Illustrated Book-"Your Big Opportunities in 
Locksmithing/" complete Equipment folder and somple lesson pages 
FREE of all obligetion—(no salesman will coll). 


Мете... 


Address 


су .. 


1 
П 

1 

П 

1 

1 

[ 

al 


contemplating the purchase of land 
for future building, it’s doubly im- 
portant. Before introducing yourself 
to the local inspector . . . 

* Obtain a soil-absorption survey 
and valid drainage data on the site. 

€ Know your waste-water volume, 
number of users in the dwelling, and 
water-using equipment. 

€ Select a size and type of package 
unit that matches your family. 

€ Do not be vague about final dis- 
posal; know how you can handle it. 
If the effluent goes into a suitable 
absorption disposal point, as with a 
septic tank, authorities should have 
no real objections. But surface or 
stream disposal will be a sore point. 

€ Have valid performance data 
from a recognized testing agency on 
your chosen package plant. 

© Have a workable plan for profes- 
sional testing and service of the plant 
when installed. Check out mainten- 
ance contracts and inquire about on- 
call repairmen should a breakdown 
occur on a weekend or holiday. 

With these facts you will be in a 
much better position to present your 
case and win approval. Even better, 
you will clarify for yourself exactly 
what to expect, and quite possibly, 
live happily rather than as a public 
nuisance for years to come. 05 


| 
| 


You Need a Sander-Polisher 
rom page 81] 


As a polisher, the sander-polisher’s 
a husband-wife tool. With proper in- 
struction and an accessory or two, the 
lady of the house will use it as often 
as you do. You'll both achieve glossy 
surfaces on your car, your furniture, 
and your floors that you couldn't get 
any other way. 

Hints on handling. Never place the 
disk flat on the work when sanding. 
Tilt the machine a bit and apply just 
enough pressure to bend the rubber 
backup pad; usually the weight of the 
tool is enough. Too much tilt is as 
bad as none since only the edge of 
the disk is used, resulting in grooving 
the work. About !/4 to !4 of the 
abrasive surface should be in contact. 

Start to spin the disk before you 
make contact and then use a sweeping 
straight-line feed with slightly over- 
lapping strokes. Work with the grain 
for smoothest results. 

For most sanding, an open-coat 
paper is best; it's essential for paint 
removal. With a two-speed tool, if 
you find the high speed is causing 
paint to soften and glaze the disk, 
switch to low speed and faster feed. 

And polishing? Handling is similar, 
but you can rest the bonnet squarely 


on the work surface at first, then fin- 
ish up by using a segment of the bon- 
net in a sweeping motion. Keep the 
bonnet clean; when soiled, wash it in 
mild detergent, wring it out, mount it 
on the tool, and spin it. 


us 


Wrong way to sand is shown above. Hold- 
ing disk flat on surface lets it cut circular 
grooves, makes tool hard to control. Center 
of disk will clog with waste, as below. 


А mini-size saw with mini-power... 
or a lightweight "professional" saw 
like our new Stihl 030 AV 

Deluxe ? 


This saw is a happy combination 
of lightweight and cutting power 
double that of some mini-saws. 


The 030 AV Deluxe is a precision 
made lightweight, which incor- 
porates features costing as 
much as $ 50.00 more in other 
saws. These include the patented 
Stihl AV antivibration system, 
automatic chain oiling, silenc 
muffler, and a dependable "bi 
power engine. 
See it today at your local Stihl 
dealer. 

® 


STIHL 


«22 


STIHL American, Inc. 


194 Greenwood Avenue, 

Midland Park, N. J. 07 432, 

Code 201-445-0890 

7364 Lee Industrial Boulevard, 
Mableton (Atlanta), Georgia 30059, 
Code 404-941-1730 

23962 Clawiter Road, 

Hayward California 94541, 

Code 415-785-9100 
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DrGrabow VIKING | 


A dozen pipes in one! Interchangeable bowls make 
Dr. Grabow's Viking an entire collection of fine pipes. INTERCHANGEABLE 
EX only $1.95 and available everywhere. 


LOOKS COOLER... SMOKES COOLER 


eese ives This book shows you | 
x how to | 7 номе, 


/ | GUIDE "= 


SHARPEN! 


ВЕ A "PRO" [== 
with Every Tool GIVE YOU AN EDGE! 


It's easy when you get Popular Science's new | ш 
Skill Book: HOW TO USE HAND AND POWER | You drill holes faster, saw through hard wood 
E more easily, do a better job cutting the lawn. 
TOOLS by George Daniels. Gives complete | Every job is easier with sharp tools. Leam to 
word-and-picture info on every important work- | sharpen all your own tools. The Popular Science 
shop tool. Files, clamps, lathes, drill presses, | Skill Book HOME WORKSHOP GUIDE TO SHARPENING 
routers, etc, Discover new techniques, new | by Harry Walton tells you how. Step-by-step in- 
work-saving tricks. ig chapters. 325 illus- | structions for using hand stones to grinder-hones 
g 22 big chapters. 32 ing hand stones inder-hot 
trations. Bound in durable hard-gloss paper. | to put а sharp edge on saws, chisels, lawnmowers, 
Satisfaction guaranteed or money back. To | garden tools, planes, power tool accessories, drill 
order send check or money order for only | fie жүр paper cover. Money back guaranien Н 
зз ыар SCIENCE Dept. 1070 | Send check or money order for only $1.95 to: Dept. 1070, 
44 Hillside Ave., Manhasset, N.Y. 11030 | POPULAR SCIENCE, 
1 44 Hillside Ave., Manhasset, N.Y. 11030 


BUY AND HOLD U. S. SAVINGS BONDS - 


\ Step into the real world of space 
with Vern Estes 


these were the making of a rocket scientist, 
Robert H.Goddard. Born in Worcester, Mass. Іп 
/882, this pioneer in American rocketry read all _, 
the books of Jules Verne and H.G.Wells that Jer 
he could get his hands on. Asa young man ; 
he realized that "If a way fo navigate 
space were ѓо be discovered, it would 
be through physics and mathematics: 
From 19/5 to194/ he launched 
rockets. 

l0-9-8 -7-6 -5-4-3 - 
2-1- liftoff ! 

Live the excitement of launching 
your first model rocket. Starf performer right through 
with the popular Alpha, comes parachute recovery. 


р= = == кош eee MAIL THIS COUPON = ши ши шш тш ши ши ша m на ар 


«ТЕЛО ESTES INDUSTRIES, INC. 


Dept. 23-K, Penrose, Colorado 81240 


with your Estes 

starter kit. Easy 
to prep and fly, this 

bird (s а dependable 


Payment enclosed. 

Please send me: 

[C] KS-2: Alpha Kit, 3 safety cer- 
tified engines, design manual, 
instructions $2.25 

[Г] KS-7: Same as above plus 
porta-pad and launch control 
system $7.00 

[Г] New color-illustrated 144- 


NAME. 


ADDRESS. 


page catalog (ree with order) | сту STATE EE 


mmm 
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SHORT CUTS AND TIPS 


FROM PS READERS 


YOKE 
K 7 IN VISE 
TWIST LEG 
PARALLEL x "d 
To OTHER 


Easy way to thread U-bolt 


If bent before threading, a U-bolt 
leaves no clearance for swinging a dic 
stock. If the rod is threaded and then 
bent, the threads are likely to be dam- 
aged in the process. 

This method makes the job almost 
foolproof: Bend the two large legs on 
a piece of unthreaded rod, making 
the bends the desired diameter apart 
but at 90 degrees to each other, as 
shown. Clamp the piece in a vise by 
the center section, with one leg verti- 
cal, and thread that. Then reclamp 
it with the other leg vertical and 
thread that. Finally, grip the un- 
threaded part of one leg in the vise 
and bend the other leg parallel to it. 
using an adjustable wrench. 

JOHN KANE, Whittier, Calif. 


Pipe-laying trick 


PVC pipe allows no second chance 
once you've joined fittings and ap- 
plied cement. The joints set immedi- 
ately. To avoid errors when installing 
waste lines in a bathroom, I used this 
trick: After cutting the pipe, I as- 
sembled it with fittings in place under 
the floor. I then marked pipe and 
fittings at each joint with a perma- 
nent-ink felt-tip marker. Removing 
the system to the floor, I cemented it 
into subsystems, using the ink marks 
to align each joint. Finally, I placed 
the subsystems under the floor and 
assembled them, using the ink marks 
again as a guide. 

GEORGE MEANS JR., Warren, Pa. 


Folding Table 
for Baby’s Bath 


When it came time for our new- 
born son’s first bath, my wife found 
there was no place in the cramped 
bathroom to put the baby’s plastic 
bathtub. 

My solution is a fold-down washing 
table that hinges to the wall in the 
unused space over the toilet. The ta- 
ble takes about 15 seconds to set up 
or swing away. It provides a place to 
set the tub, as well as extra space to 
set the baby down when towelling him 
dry. The tub is easy to fill from the 
adjacent hand shower, and easy to 
empty into the large tub when the 
bath is over. 

I made the table from 3$" plywood 
—exterior grade to hold up after re- 
peated soakings—and covered the ex- 
posed edges with half-round molding. 
The molding gives the table a finished 
look, and helps reduce the danger of 
splinters. 

Three coats of non-toxic (lead 
free) enamel give the table a smooth 
finish for an easy afterbath cleanup.— 
Robert M. Glazer, M.D. 


керсер | 
waur-mouwo ) BUTT HINGE | | 
нана | 

s | 


TABLE 
LEG BRACKET | 


3" EXTERIOR 
5 PLywooo 


TWO T HINGES 
FASTEN INTO WALL STUDS 


Table swings down for ba- 
by’s bath, swings back out 
of the way when the wash- 
ing’s done. T-hinges, bolted 
to the thin plywood table, 
are screwed to the wall 
studs. A leg made of 1"-by- 
3" pine is fastened to the 
table with a folding leg 
bracket. It provides support 
when the table's in use, 
locks out of the way with a 
cupboard latch during stor- 
age. Ascreen door hook and 
eye holds the table against 
the wall between baths. 


Only Magic home re- О 
pair products feature іп- 
use photos to show you 
which item you need and . 
how to use it! 

We can fix a leaky tub; 
bond practically anything 
on contact; repair metal 
outdoor furniture; fix a з 
leaky downspout; replace 
loose weatherstripping . 
and fix any toy in the 
house! If it's in need of 
fixin'—Magic's got the » 
answer. 

Send for free brochure. > 


Magic American . 
Chemical Corporation - 


14215 Caine Avenue . 
Cleveland, Ohio 44128 
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FOR YOUR FAVORITE LORD OR LADY. Matched 
sels of either Lord or Lady Deringers say adven- 
ture, Intrigue. For the "person who has every- 
thing." Lady: gold-plated barrel and frame. 
Pearlite grips. $63.00 per boxed pair. Lord: blue 
barrel, gold-plated frame. Hand-rubbed walnut 
grips. $57.50 per boxed pair. See nearest Colt's 
Dealer or write Colt's, Hartford, Conn. 06102. 


"Spray it 
on..hose 
it oft!” 


Ка 2 
ENGINE-BRITE Ёсе 
ENGINE CLEANER aM 
AND DEGREASER 


For Cars, Driveways, 
Power Mowers 


m. STATE 
NORTH AMERICAN SCHOOL OF 
tw бм Sudy nci 4500 Campus Dr., Ne 


Get 
Popular Science’s 
new, custom- 
made 
library cases. 


Each ruggedly 
handsome case 
saves a ful 

year of Popular 
Science's new, 
larger-sized is- 


Compactl 
Conve: 


k 

erette, the c; 
has а royal 
blue spine dec- 
orated in gold 
leaí with the year 
and the Popular Sci- 
ence insignia. 


ї E! 
| To: Jesse Jones Box Corp. 
P.O. Box 5120 1 
Philadelphia, Ра. 19141 
| Please send me „< handy and handsome 
Popular Science library cases @ $3.50 each. | 
Enclosed is my check or money order for 
‚ (Please add any local taxes.) 1 


| маме . 
| ADDRESS 
| сіту 
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Come Dive With Me to Tektite II 
[Continued from page 55] 


bell 5% feet in diameter, which 
serves as an elevator. At each ascent, 
it is joined to a decompression cham- 
ber on the barge's deck for transfer 
of its occupants, until the whole crew 
is in the chamber. Then the pres- 
sure in the chamber is gradually 
lowered to atmospheric, over a peri- 
od of at least 19 hours. 

This extended post-mission decom- 
pression period is a small price to 
pay for the advantage of "saturation 
diving," in which operations are con- 
ducted from a pressurized undersea 
base. From their habitat open to the 
sea, Tektite II aquanauts go and 
come as they choose—making excur- 
sions hours long and returning, with- 
out need of decompression between 
successive sorties. They range the 
ocean bottom with almost the same 
freedom as the fish. 

Besides its main habitat, Tektite 
II has a 100-foot-deep outpost—a 
smaller two-compartment 'Minitat" 
sited 1,600 yards southwest of Bee- 
hive Cove, and supported from a sur- 
face vessel instead of from ashore. 
After a two-week mission, this midg- 
et habitat is raised to the surface and 
its crew of two undergoes about 36 
hours of decompression. 

The first women aquanauts. Arriv- 
ing between missions did not deny 
me a view of mission activities. As 
it happened, the next crew to occupy 
the main habitat would be the team 
of women aquanauts. In dives from 
shore they were already practicing 
the operations they would perform 
later from the habitat. 

Their professional skill impressed 
me, and so did their self-reliance. 
With no male help wanted, they 
toted their own tanks and other 
heavy gear. Repeatedly I had the 
pleasure of swimming out with them 
and seeing what amounted to dress 
rehearsals of their mission. 

I watched Dr. Sylvia Earle Mead, 
who headed the Scripps team, and 
Dr. Renate True lay out a 1,000-foot 
line on the sea floor that would form 
an integral part of an experiment in 
marine ecology. For their first time, 
but like veterans, they were using a 
hand-held pinger receiver (sonar 
homing device) to swim a course. 

On a swim the day before, I saw 
the team prepare equipment for an- 
other ecology study by Ann Hartline 
and Alina Szmant. Peggy Lucas, the 
team’s engineer, went along on anoth- 
er occasion, when all five girls were in 
the water at once. 

That was a rare and somewhat 
eerie sight. Five girls clad in bright- 
orange wetsuits, with stark white 
backpacks, working on their projects 


in brilliant blue-green water, 
a splash of color that ГЇЇ remem 
An unusual part of the spectacle 
the absence of bubbles. 

The team was building up e 
rience with closed-circuit, mixed: 
scuba—an innovation that their 
tite II mission would be the firs 
put to use. Instead of exhaustin| 
diver's exhaled breath to the si 
an open-circuit scuba does, it al 
carbon dioxide and recovers um 
oxygen, to supplement the mix 
entering the inhalation bag from 
tanks [“New Underwater Breat! 
Systems," PS, Nov. '69]. The g 
closed-circuit gear, designed by 
eral Electric, is one of three curi 
versions. 

Major advance in scuba. T 
closed-circuit type of gear will pr 
to be the most significant adva: 
since man began self-contai 
breathing under water. A new деј 
ture—in saturation diving especi: 
—it has such greatly extended 
durance at depth that it keynotes 
future of all underwater work. 

Because it is silent it has sj 
value to a diver-scientist. A hiss 
regulator and bubbles escaping f. 
open-circuit scuba must sound 1 
explosions to the creatures that 1. 
in the sea. To be able to appro: 
them without shattering the silei 
of their world is to be able to obser 
true behavior. 

Development of this gear has nt 
reached a stage that permits its c 
erational use. This has awaited 
oxygen partial-pressure sensor that 
reliable through a large range 
total pressures. Such a sensor, t 
heart of the device, is now provid 
in triplicate. If any one of the thr 
sensors gives an out-of-limits indic 
tion, the diver is warned visually 
aurally in time to return safely 
the habitat. 

What Tektite II demonstrates tc 
visitor, above all, is the rapid dew 
opment of the technique of saturati: 
diving. It means that man is 
longer restricted to short visits 
the sea floor. He can live there 
long as he pleases. I 


Warm-up for photo trays 


While working in a cold darkroon 
you can keep developer and othe 
solutions warm by laying a strip o 
electrical heating tape under thi 
trays. By plugging and unpluggin; 
the tape from time to time, you car 
hold the temperature of the solution: 
just where you want it. 

RoBERT GUGETT, Hamilton, Ohio 


Shoppers’ 


GET THE FULL WEIGHT of your game be- 
fore it dries out, shrinks or is trimmed 
with this new weighing Grambrel, guaran- 
teed 100% accurate. Scale locks rigid for 
skinning. Weigh fish, elk or beef quarters, 
pack boxes, etc. The Gambrel folds for 
convenient handling, Made to last а life 
time. $17.95 ppd. Benbow Products Со., 
Dept. PS-i0, 325 Industrial Park Dr., Car- 
son City, Nev. 89701. 


IF YOU'VE BEEN Looking for a compact, 


lightweight, rugged pocket knife, here's 
one that fills the bill. All metal con- 
empered 


struction with a locking finel: 
blade that measures 4" long. High quality 
excellent German craftsmanship, this knife 
will serve you well for years. Only $2.00 
+ 25¢ postage. Barclay, Dept. 58, 170-30 
Jamaica Avenue, Jamaica, N.Y. 11432. 


TWISTY 
stronger... safer... simpler 

Tired of bulky, poorly-made key holders? Check 

TWISTY, For STRENGTH —slim steel cable so strong. 

that it won't bi 50 pounds of pull For 

SAFETY а patented lock that opens and v 

a twist, For, SIMPLICITY —lies fiat, flexible 


dividual gitt box 2 for $2, 
hdd 25e for handling and 5% sales tux for California 
Ed TWISTY, P.0. Box 626, Bonita, California 


Über Skiver 


The not-hobhy knife 


$3.” 


Professional-type cutting tool. Work-tested design, grips 
right, won't roll. Quality construction, rigidly held stain- 
less blades. Perfect for shopwork, graphics, microcircuitry. 
Good for hobbies, too. 


National Camera, Inc. 
Englewood, Colorado, 20110 


Ej Send skiver, | enclose $4.80," 
O Send kit with 14 most used blades. 1 enclose $10.50.* 
(“includes postage ond handling.) Colo. residentsadd 3*5 tax. 

D Send FREE NC FLASHER tool catalog. 
Name, 


= 


Street 
a 
AN National Camera 


AH 222i. JBA 2000 West Union Ave. 
Englewood, Colorado 80110 


State, 


How can you get rich some day? Make a hit 
record . . . a killing on the stock market . . . 
or invent a gadget like the hula hoop? 
For most of us, these are just dreams, But 
| have you ever stopped to think that there is a 
| way to get rich—possibly only one sure way? 
| Most fortunes, as you know, are made by peo- 
| ple who own their own business. 
| Perhaps you've thought of starting a small 
siness of your own a franchised drive- 
in, or maybe a service business. Trouble is, you 
need $10,000 to $15,000 to get started and 
even then it's a gamble—with slim chance of 
| ever making really big money. 
| But there is оле business which could make 
you rich—almost overnight. And the beauty of 
it is, you can start on a shoestring during your 
| spare time, even while holding your regular 


| job. 


| Cash Ьу Mail 


| The business is Mail Order—and it's fabulous! 
| Come up with a ‘hot’ new йет... and WHAM! 
| It strikes like a bolt of lightning! 
Suddenly, you are deluged with cash orders 
| from all over the country . . . MORE MONEY 
than you could ever make in a lifetime! 
|. Like the Vermont dealer who ran one ad in 
Sports Afield Magazine. His ad pulled 22,000 
orders—over A HALF MILLION DOLLARS IN 
| CASH! 
There is no other business where you can make 
| a fortune so quickly! 
* A beginner from Newark, N.J. ran his first 
i small ad in House Beautiful—offering an auto 
clothes rack. Business Week reported that his ad 
| brought in $5,000 in orders. By the end of his 
| first year in Mail Order, he had grossed over 
$100,000! 
| * Another heginner—a lawyer from the midwest, 
| sold an idea by mail to fishermen. Specialty Sales: 
| man Magazine reveals, "he made $70,000 the first 
| three months!" 


Proof 


Irs a fascinating business! Running ads in news- 
papers and magazines . mailing gift catalogs 
+. getting cash orders in your daily mail—steady 
as clockwork. 

There is no other business where you can start 
on a shoestring and pyramid your profits—with- 
out investing in merchandise! One husband and 
wife mail order team took in $40,000 selling onc 
item. They obtained FREE ads in national maga- 
zines . . . didn't invest a cent in merchandise, and 
even got the supplier to ship all orders for them! 

These exceptional cases are absolute proof that 
you can get rich in your own Mail Order business. 
Very rich. Even a U.S. Gov. Report stated: "A 
number of one-man Mail Order enterprises make 
up to $50,000! 
ick up any magazine. Notice how the same 
mail order ads are repeated... month after 
month? That's concrete proof! You know those 
ads wouldn't be repeated over and over again— 
unless they were bringing in big cash profits to 
their owners. 


The Secret 


The secret of getting rich in Mail Order lies in 
financial lererage. It's a little-known, almost secret 
method—using other people's capital to make 
money for you! 

You can get thousands of dollars worth of ad- 
vertising in big national magazines—without in- 
vesting your own 
money! And you 
don't have to write 
a single ad. Tested 
and proven ads are 
prepared for you 

y experts. Rein- 
vest the profits 
from your first suc- 
cessful ad—to get 
more, larger ads, 
and the profits be- 
gin to snowball! 
Its like building 
a chain of stores 


Rush Coupon for 


FREE BOOK 


Mail Order Associates, Inc., Dept. 301 
1 Montvale, New Jersey 07645 


Piese rush complete details on your Mall Order Program. 1 
КЗ Оин, fee nd Ware it ehaclnely na oblige" 
on. 


How to get rich 


. .. each new store puts more money in олт 
pocket. 

You mail out beautiful catalogs which offer 
hundreds of dollars worth of fine, quality gifts 
yet you don't invest one cent of your own топе 


The thrill of receiving money in your 

mail is one you'll never tire off 
in merchandise! Your catalogs are printed with 
your name and address, so all orders come to you. 
Everything is "drop-shipped" for you, and there's 
up to 100% mark-up! You pocket the cash profits 
immediately—even before the orders are shipped 
to your customers! 

Repeat orders alone, just from mailing catalogs, 
could bring you a steady income for the rest of 
your life! 

Yes, Mail Order is the fastest-growing, most 
profitable business in America! And now, with 
more people moving to the suburbs . . . the popu 
lation explosion . . . and the expanding tee 
market... we are on the verge of the BIGGEST 
BOOM in Mail Order history! 

Now, with the help and backing of Mail Order 
Associates, Inc, of Montvale, N.J. you can follow 
the same proven steps to Mail Order success 
using the ‘secret’ of financial leverage! 


Start Now 


We supply you with beautiful gift catalogs 
throughout the year. All products аге drop- 
shipped for you, with up to 100% mark-up! You 
get free samples of top-selling mail order items, 
plus monthly trade reports on ‘hot’ new products 

tested, successful ads are sent to you monthly. 
You get advertising directories, postal laws, com: 
plete courses, expert guidance—EVERYTHING 
you need to practically guarantee YOUR SUC- 
CESS. Why? Because our business depends upon 
your success, It's mutually profitable! 

A recent feature article in Income Opportun- 
ities Magazine stated, “Mail Order Associates 
Inc., offers the most comprehensive Mail Order 
program ever offered to beginners." They go on 
to say, "This could be the opportunity you've 
been looking for. A chance to get in on the ground 
floor in a little known business which we 
is on the verge of a new boom." 


Free 


We are now accepting a limited number of 
charter members in our new Mail Order Program. 
No previous experience is required but you must 
be over 21. 

If you are sincerely interested in starting a 
profitable business on your own . . . if you can see 
the tremendous advantages which Mail Order of 
fers ... then ACT NOW! 

Mail the coupon today, or simply send your 
name and address on a postcard. No salesman 
will call. We will send you a free book—gift 
catalog, reprints of feature articles, plus complete 
facts about our program. Write to 
Mail Order Associates, Inc., Dept. 301 
Montvale, New Jersey 07645 


Order 
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AVAILABLE FOR THE FIRST TIME 
IN AMERICA! 


ROTARY 


For Your 
Electric Drill 
and Stand 


you can do 


these jobs and more: e 


Now YOU can do professional woodworking with the 
new System Zenses cutters. By using the basic group 
of cutting tools in conjunction with a high speed drill 
and drill stand, you can make furniture, toys, picture 
frames and many more useful and beautiful items for 
your home with ease and accuracy. So order your starter 
set of the Zenses Woodworking System today! 
No. 70 System Zonses 
tion Book 50 No, 200/1 Angle 

No. 55 Worktable 6.90 Cutter 

No. 200/2 Concave 

Cutter 
4,75 Total Retail Price 
No. 400/2 Combi- SPECIAL PACKAGE 
Cutter 4,85 DISCOUNT15% — 435 


No. 135/4 Dowell 
Mill 


GEORG MULLER 


Georg Muller of America, Inc. 
lanta, Georgia 30324 Please ps 
ystor Laosan Su Starter Set of Woodworki 
ton Mor only $24.55. Check or money order in led. 


~ Buy auto air con itioning NOW? 
f~ You're kidding! 


When you can save $200 or тоге? 7 


hy not? 
Write COMFY-KIT,Box 8585, Dallas, Texas 
IMPORTED У] 


LOCK BLADE, 
KNIFE 


ому $275 each 
9” Overall Length 


5” When Closed Opens 
© Opens instantly eredi 
• Sharp and matically to 
prevent acci- 

Tough dental closing. 

* Stainless Бес DACH, 

tough stain 
Steel Blade steel blade for re- 


liable use and hard. 

long service. Money 
back in 5 days if not 
satisfied. Send $2.75 
plus 25¢ to cover post- 
age and handling. 


WESTBURY SALES CO. 


P.0. BOX 434, WESTBURY, N.Y. 11590 
DEPT. L-77-PS 


144 | POPULAR SCIENCE 


Shoppers’ 


7oo 
aR os ESE TEES 


SWISS VERNIER CALIPERS—All 3 scales 
on 1 tool—.001”, and 1/128"! Measures in- 
side, outside, depth & step measurements. 
Complete instructions fully illustrated are 
included. Model 60-P Calipers only $3.50; 
3 for $10 & 12 for $35. All shipping 
charges and catalog included. New York 
residents add tax. Catalog only 35e. Schles: 
inger's, 1024 E. 54th St., Bklyn. N.Y. 11234. 


THIS KING-SIZED outdoor thermometer 
has a 10" diameter face & giant red & 
black numbers with red indicator to make 
the temperature easy to read from across 
the patio or garden. An unusual decorative 
accessory for outdoor living. Hook for easy 
hanging. Guaranteed accuracy. $4.95 + 75e 
Bost. Pegasus, Dept. PS-10, 1855 Imperial 
Ave., New Hyde Park, N.Y. 


Showcase 


“CARD TRICKS FOR EVERYONE" by Ellis 
Stanyon. A manual of instructions іп 
ledgerdemain for the novice who wishes to 
learn how to perform magic tricks as a 
pastime or hobby. Several new methods 
of performing card tricks are included for 
the more skilled magician, Only $4.50 from 
Emerson Books, Dept. PS-164, 251 West 
19th Street, New York 11234. 


FLASHING SAFETY Light for the hunter, 
camper; for use on boats, bicycle riding, 
many other uses. Convenient & easy to 
carry, the Safe-Lite is sturdy & lightwelgl 

Can be seen up to 3,000 ft. away. Operates 
оп 2 penlite batteries (not incl.). Globes 
available in red, green, white, blue & am- 
ber. Only $3.50. В & G industries, Inc., Box 
797, Dept. PS-i0, Hanover, N.H. 03755. 


Professional electrical repairs made easy 
with all-purpose electrical repair kit, 


Only $9.95 for Super-ChAMP* crimping tool plus 


supply of solderless terminals. 


Use it for all electrical connections in home, 
shop and car. Duplicate original manufac- 
turer's electrical connections on small appli- 
ances, washers, dryers, automobiles, power 
tools, lawn and garden equipment. 

Tool made of heat-treated, alloy steel. Cuts 
and strips wire, measures wire diameter, 
crimps on color coded terminals and shears 


bolts without destroying threads. Deep- 
indent printed letters and figures make 
use foolproof. 

Made in U.S.A. Satisfaction guaranteed or 
money returned. Send check or money order 
fee $9.95 (Pa. residents add 6% sales fee 

American Pamcor, Inc., Dept. 95, P.O. 


1776, Paoli, Pa. 19301. 
or 


ap 
amp 


Trademark of American Pamcor, Inc. *Trademark of AMP Incorporated 


Revolutionary lig 


Stock No. 71,272N 


TERRIFIC BUY! TOP QUALITY! 
PRICE BREAKTHROUGH IN LARGE SIZE 


OPAQUE PROJECTOR 


‘Best Opaque of its Kind Under $200” 


Projects brilliant. sharp iJ» foot wqwere image from B feet away using up to 
X3. color. b & w ilustra n All original colors and proportions. En- 
large« drawings. шере pictures. stamps. coins, other ohjeets. 


maximum brightness. retains entire feld IN 


focus. Features ni in lens (£i 5 
powerful peanut-size quart ique internal reflecting 
кузет. Can be used upside down-—cops held Hat by magnetic platens. Turbo. 
Tower cooled: Tous partie case, 513 ft. cord 


:(834 x6 X1215 ——1112 Ibs.) $89.75 Pod. 


JATTERY POWERED GYROSCOPE! 


For the first time-bave the fun 


& enjoyment of а куго without 
Vorher of constant strine wind 
dying. 


pujine; 27 sitam. 
shaped, Spine on its 
upside-down, on 


er: Te 
9” diam, orbit ri 


^. loop. 7 Operates on 


tock No. 71,161N . 


MINIATURE WATER PUMP 


Wondertut for exneriments 
" miniature. waterialis. foun: 
m тапу" "m hag x 
Á | m trie "motor" and 
pumo hobby inta 

Tahe, mp" con. 

tingous Bow of water ш 

ne int ner minute 

nead. "With "two 

batteries In. series, 

pump “up to 247 Wi 

їн ho battery 

—— Won. n d 'airections: seit: 


priming. 


tock мо. 80.34N ........с сс: $2.25 Pi 


HOT-AIR FLYING SAUCER KIT 


yer ара ES 
1б, oplects with эгиш Те 
Piy 


17 
E NOTAN IAL OON KIT 
tock No. 60.691N 


53.00 Ppa. 
$2.00 Ppa. 


SET OF SEVEN MIGHTY MINI-LABS 


Seven separate science 
kits omered in" one low. 
Package" even "hc 
EOS child with realis 
oniy lo; 
tremely е 
family ves 
езй 
ў 


иес! for seriex of, sei 
dividuals: total of 512-40. 


tock No. 71,298N 


‘Most STWA earl 
$10.50 Рра. 


NEW! PSYCHEDELIC занта HANDBOOK 
NONE 
Mee 


strobes "оште 
fight, projectors 
organie slides, ca 


polarized 
Serene, light ho; 
Vision." ete. Rar 
Wusinesi. hom. 
Teal” "for. display 


готом 
X11" looseleat paper 
add new developments a 


JIRECT MEASURING POCKET 'SCOPE—50X 


vo larger tham an ordi 
ii pens Enis 


i 
" iom checkin 
ай parte and dimensi 

4 


Жз 
ре 
ents up to 1/ 
visions, 19 Ем 


«шї оп 
onstruction assures 


$7.95 ppd. 


7 useful service 
tock No. 30,225N 


EDMUND 


SCIENTIFIC CO. 


ASTRONOMICAL TELESCOPE KITS 


Grind your own mirror for 
бочна xis 


eyepiece lenses. Ч 
vaine from 875 to hundreds 
of dollars 


d Da ss ye 
0035... 15.75. 

S DIAMPRER — I" Thick 

Stock No. 70.004N .- $13.95 Рра 

S DIAMETER — 13^ Thick 

‘Stock No. 70.005N $21.50 Ppa. 

107 DIAMETER 1347 Thick 

Stock No. 70.006N. эми» $52.50 ков 


GIANT WEATHER BALLOONS 


“Balls of fun", for kids. 


Morhood sensation. "Great 
КОД п Exciting 


Cloud helena, 
md temp. Made of 


" ror high rise. 
{2:90 pna. 
7:00 Pod: 


CAR OF THE FUTURE HERE NOW! 


Stock No. 60,568N 
Stock мо: 60.632N 


Stock No. 70,307N $3.50 Ppa. 


LONG-WAVE BLACK LIGHT FIXTURE 


Р ture. Нах Bwat, 110V 

lamp with builtin’ fieri 

nmen harmful shorter 

Wave ultraviolet rays, Use 

К entity minerale. {une 
i 3 

Y fos enhayas with 

saper. "paints: 

тауп. trace pow. 

jer, inel, adjustable Tefleetor, “push-pull 

Wiens "connecting plus ert. hor. or om cor. 

Ber. 107 be 127 We, Tha” 
Stock No. 70.364N $12.00 Ppd. 


REPLACEMENT BULB 
Stock No. 60.124N. 


AMERICAN MADE OPAQUE PROJECTOR 


x " 


$4.75 Ppa. 


Sia enjange Mem 
ao f screen Is 


Е 

лекала 

ened тоот 113 vA. 

AC. cont sind plug Ineluited 
ка 


Aba Ws S ozs 


Stock No. 70.199N . $8.75 Ppa. 


FISH" WITH A MAGNET 

Go treasure hunting on the 
Dorom: Fascinating Tun 4 
Sometimes profitable: Tie а 
ine to our 5-Ib. Magnet — 
drop f: “overboard in Day. 
fiver. lake ог ocean. Troll 
it diong botom 


Мадеш", Маш 
board morora. anchors 
er metai valuables 


“Gov't cost 
ios on 

weights un- 

Stock No. 70.571N оо Ppa. 
Stock No. 70.570N '5 Ppa. 
Stock No. 85.152N 2533.60 ков 


3" ASTRONOMICAL TELESCOPE 


p 
Comed “3” diameter 1/10, 
primary "mirror. ventilated 
Pell E i’ mount. with 
Tock both axes. 

ped with 0x eyepiece 

mounted, Barlow lens 


$29.95 юра. 
.$94.50 ков 
.$239.50 ков 


tol 
STOCK NO. 85.086N 


ist LOW-COST VACUUM PUMP! 
a sl à 
= as 


ion s, of use 
Siphon rioxious nuds 
Beli Jars and castin 


h 
Hines, check leaks, ete 
neiuded 


2912.00 Ppd. 
1.85.50 Ppd. 


chrom. 
fang Ful di 


Stock No. 70.223N $12.50 Ppd. 


WAR SURPLUS ELECTRIC GENERATOR 


Brand new Signal Corps 
jectric Generator. Gener- 

ates up to PO volte by turn. 
ine crank. Use in high im- 
pedance relays, Charge 
оша & bring up night 

Tor bait or study. 


worth on than original 
ovt com of 815. Wt. 
29 

Stock 50,225 


$8.50 Ppa. -— 


AMERICAN MADE 7x50 BINOCULARS 


"bargain 
Stock No. 1544N к 
AMERICAN-MADE, бхз” 
Stock No. 963" 


$99.50 Phd. 
565.00 Ppa. 


LOW-COST DOUBLE-BARRELED TUMBLER 


Rugged 12-1b. 
TWO Dig ль. 


tumbler has 
gape) ca. 


pacis rubber barrels, e 
With” ten. internal side. 
Welee "tumbilng wetion ог 
шет. resien e dependable 
iures fan 


Шашу 
ar Nen 
beares. 
safety. helt & pul 
T monev-caver for. 
ro-khound-. 10 
32N 0 


Sin huge 
ones bi 


to-pe: игр 


байкайт. TMNT 
For поран. ev 
Tndustry 

EDMUND SCIENTIFIC СО. 

300 Edscorp Building. 

Barrington, М. J. 08607 
Please rush Free Giant Catalog * 


Name. 
Address. . 
chy. 


State. . "— 5 


ORDER BY STOCK NUMBER - SEND CHECK OR MONEY ORDER · MONEY-BACK GUARANTEE 


300 EDSCORP BLDG. 
BARRINGTON, 


NEW JERSEY 08007 
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Amazing MOTOR's 
AUTO REPAIR 
MANUAL 


shows you how to 


FIX CARS FASTER Ў? 


Famous Illustrated Man- 
ual shows you how you 
can i just about tan a 


Brain Puzzler's 


b: ^oi аср E m 
Pleasures of discovering solutions 
E 9 imagis 


EMERSON BOOKS, Inc., Dept. 785-S 
251 West 19 Street, New York, N.Y. 10011 


= E 


eee 


"use of inge 


UNIQUE See-thru Stack Trays make 


of 2,300 CAR М 

1964-1970, including ali 
new models — Quick 
Easy, Right the first time! 


[2] TROUBLE-SHOOTER 
Section and detailed 


AUTO 
REPAIR 
trouble-shooting informa- 
tion thruout help pinpoint ЩА 
any of 4,200 car troubles. 


ом'т waste time, money, 


EE to EEEEE Only 
Sizes 5 to 13 


Men only. Cosvai, 
dress, work shoes 


TRY GIANT 


ILLUSTRATED that really fit. 
“HOW-TO” Төр quality, pop- 
ulor prices. Money- 
months, then $1.95 (plus de- BOOK bock guarantee. 
livery charge and sales tax), FREE 
ог return 
MONEY NOW! Cut out this ad 
—mall with name and address FOR 


and HIGH INSTEPS 


HITCHCOCK SHOES, INC., Hingham 46-J, Mass. 0204 


possible to store many small nuts, bolt 


hdig) Money back guarantee. The Spring: 
house, Dept, PS-10, 4340 Hancock Terrace, 
Charlotte, N.C. 28205. 


| 
E $3.50 for set of 5 trays. [d 25g for post. 


Not sold | | 
in stores 


Write Today 
for FREE CATALOG 


to MOTOR BOOK DEPT., Desk 
9020, 250 West бип St. New 


0 DAYS 
York, М.Ү. 1001 А 


KIDS! 


Learn how you 


РИШЕ MAME, — Афе....... соп buy used 
engines $15 up, 
new engines $30 

Address. with FREE con- 


fidentiol list and 
coupons when you 
order your plans 


City & 
State. 


MAKE EXTRA $$$ EVERY DAY! 


Get into the big, year-round 


EXTRA MONEY BUSINESS 
that's EASY to learn - EASY to do- 


and EASY ON YOU! 


Be a LOCKSMITH! 


You Can Make Up to $10 an Hour 

— even while learning! Train FAST at Home! 
Never before have money-making opportunities been so 
great for qualified Locksmiths. Now lucrative regular lock 
and key business has multiplied a thousandfold as millions 
seek more protection against zooming crime. Yet there's 
only one Locksmith for every 17,000 people! 

Start Collecting CASH PROFITS Right Away 
You're “іп business” ready to earn $5 to $10 an hour a few 
days after you begin Belsaw's shortcut training. Take advan- 
tage of today's unprecedented opportunities in Locksmithing 
for year-round EXTRA INCOME in sparetime—or fulltime in a 
high-profit business of your own. Hundreds we've trained 
have done it. So can YOU! AII tools plus professional Key 


THERMAL SLEEPING BAG of lightweight 
goose down has builltin urethane foam 
matress pad with heat reflecting nylon 
Insalume (R) shell, aluminized on inside. 
Will not change fabric texture or weight, 
breathes & is water repellent. Full length 
zipper. Color, blue. Size 81” length x 31” 
wide at top x 23” wide at bottom. $79.75 
| ppd. . Bean, Inc., Dept. PS-10, Free- 
port, Maine 04032. 


Machine given you with course. These plus practice materio 
and equipment, plus simple, illustrated lessons, plus exper 
supervision, plus business-building guidance will enable you 
to KEEP THE MONEY COMING IN! Ideal for retirement—good 
jobs, too. 

SEND FOR EXCITING FACTS — No Obligation 
Discover what's in Locksmithing for you—how Belsaw's mas- 
ter-locksmith-approved training can give you the skill you 
can depend on to EARN MORE—ENJOY LIFE MORE. Just fill 
in and mail the coupon below to receive full information by 
return mail. Do it TODAY! 


BELSAW INSTITUTE, 111T Field Bldg., Kansas City, Mo, 64111 
Accredited Member National Home Study Council 
Approved for all Veteran Training 


THIS PRO 
KEY MACHINE | унын, | 
ansas City, Missouri 
YOURS TO KEEP | Please send me free of cost or obligation your publication | 
can add $25 to | to make money їп Locksmithing and how all tools and Key | 
$40 a week to your m ul | Machine are given me to keep. | 
income...andi се 
won't cost you a cent чин | Maine 1 
with your training! money in | Address. | 
ALL TOOLS, MATERIALS AND PRACTICE ттен | cu Stat n | 
sis ip 
from the hi 

EQUIPMENT COME TO YOU WITH YOUR COURSE. тын [иык е ы ын L А! 


If you cant come to the worlds 
_newest, largest and most exciting 
;, electronics department store, 
* well mail the store to you! 


(а 


үй > 


Exelusive! 
Battery 4 Month Club 


Radio Sh, 
аск 
едГ ul battery evon ub and. 
FREE! Y month 


Exclusive! 
Quality Audio Products 


RAND SHACK d Factory-Direct Savings sg = И 
lied 0.1099, 3-Head Stereo Таре Back LE [TIT] 
jc] one-piece 


head makes 
tape thread, 
Brain vin ading a snap, 

yl covered case, Spectacular vag t ари 
d 179.95 
eband AM, FE рЫ 


Realistic STA-120 Wid, Stereo Receiver 
atts, g 
, ms. Wit Walnut case, Outstandin, li 
40 Watts, 8 hms, With Value! 


$269.95 


СС | 


famous-name electronic brands— 


j і of shopping from one book! us 
enjoy the convenience pp ей 


FISHER TELEX 
* 8 — песени (Ў Cs 


KENWOOD 0) 


World's finest selection of 


1971 Allied Radio Shack Catalog! 


Thousands of electronic values! 
Allied Radio and Radio Shack have 


Pc) 22222: === 
% joined ipd E form the largest ee MAIL THIS COUPON 
tronics distributing company in the 
world! This new 460-page catalog ТО ADDRESS BELOW ALLIED RADIO 5HALK. 
offers you the best of both com-  ...or bring it to an Allied 


panies: famous-name brands, new КЫЮ shac ate for your омон oF $ тано conr. 
products you'll find nowhere else тиз лашы E RUE — EN T 


(including some items you didn't ALLIED RADIO SHACK 100 N. Western Ave., Chicago, III. 60680 


li з 1 l 
even think were invented yet), and | Yes! | want your big new 1971 catalog. | enclose $1 for mailing and ! 
special money-saving prices thatonly | handling (refundable with my first purchase of $1 or more). 633 1 
the combined buying power of these | [ 
two great companies could offer! p MAME E эж = 1 
World's Largest Electronic Department i оона. знаела ва Бабе | 
Stores. Over 800 stores in 48 states. See | сту STATE w000 | 

< your phone book for store nearest you. L 1 enclose C] check [C] money order cash | 
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BENSEN GYROCOPTER 
EVERYBODY'S WHIRLYBIRD 


Give it a whirl —the world's most popular 
homebuilt aircraft . . . easy to fly, lowest 
Cost, most fun. Pilot ages range from teens 
to well over 60. Use wheels, floats or snow 
skis. Designed for building with ordinary 
hobbyshop tools. Construction Plans, with 
Flying Instructions, and factory prepared 
arts and kits are ready when you are. Look 
nto it now — send $5 for Copter ($3 for 
Glider) colorful Packet with 3-View Drawings; 
General Specifications; Design and Piloting 
Info.; in-flight photo; &-page "Bulletin" with 
numerous pictures plus descriptions of Plans, 
Kits, Engines; and a Certificate for $5 (or $3) 
toward the purchase of Construction Plans 


PRJ SENSEN AIRCRAFT CORP., Dept. PS-100 
$5 RDU Airport, P.O. Вох 2746, Raleigh, М, C. 27602 


on NAM 
53 ADDRESS 


Crisp Bacon 
in 90 Seconds 


with 


INTERNATIONAL’S 
MICROWAVE OVEN 


People on the go will welcome an oven 
that makes cooking chores a pleasure. 
Imagine a “piping hot" TV dinner (frozen) 
in 3% minutes* instead of 20 to 50 min- 
utes. Bake a potato in 5 minutes” instead 
of 60 minutes. Fry crisp bacon in 90 
seconds on a paper plate. Great for those 
leftovers. Countertop designed. Works on 
115 vac house circuit. Write for folder. 


$695.00 


*Times are approximate 


Ж Жэ 


INTERNATIONAL 
у 


CRYSTAL MFG. CO., INC. 
10 NO LEE © OKLA, CITY. OKLA. 73102 


BUILD 

THESE 

BEAUTIFUL — с 
CLOCKS @ @ 


structions to 

dfather, (B) 

mother—plus informa- 

tion. 9. of movements, di 

L ld these & 16 other 

locks. АП 3 plan $2.50. Catalog alone— 
е. 


MASON & SULLIVAN COMPANY | 
Dept. PS, Osterville, Mass. 02655 


—= ЛҮ WELDER 


= 

FIRST—LAST And only U.S. Silver Nickel 
Set! A valuable investment that increases 
Steadily in value. 11 different circulated 
dates & mint marks in presentation case 
$5.98; 10 sets for $57.50; 25 for $137.40. 
In deluxe uncirculated condition $37.50 
for 1 set; 10 sets $370. 16-page coin cata- 
log free. Add 50g postage & insurance 
Matt Numiss, Dept. PS-10, 2928-41st Ave., 
L.LC., NY 11101. 


= Does work of $85.00 welder 


ence needed. 
to weld iron, s 
heats... not 
DUTY circuit giv 
melt toughest iron. More welding power than ever before. Comes 

ега mask, $2.00 pack of rods, flux, carbons, 
wr, elc. NOTHING ELSE TO BUY. Approved for 
‘shops, factories. 10 day MONEY BACK trial. Guaran- 
teed against burnouts. Send $2.00 and pay $16.95 plus small CO.D. 
when delivere?. or send $18.95 cash, ck., M.O. for postpaid shipment. 
Wel-Dex Mfg. Co., Dept. W-144 Box 10776, Houston, Tex. 77018 


3 weldin 
НЕА ^ 


wt 


SOLID FUEL BLOWTORCH 


Jet Age Creation 


B 
NEW LEATHER Covered Knife opens to а, 
sharp scissor that really cuts, a screw! 
driver, bottle opener, nail file & razor-sharp 
k Wafer thin, slim & ultra smart thigy 
knife is of top quality drop forged steel fo 
durability. Only 2⁄4” when closed. # К.З}; 
Leather Knife $175 + 256 post. & hdi 
Westbury Sales, Dept. PS-10, Р.О. Box 343% 
Westbury, N.Y. 11590. 


Postpaid U.S.A 
МОР ос 


Need Extra Cash? 
Want to Be 


Beginners Earn Up to $6 an Hour 


People, just like yourself, all over the United States are mak- 8 
ing extra cash— right now in their spare 
time. “My sparetime saw filing business has made me $952 
these first ten months," says R. T. Chapman. Many start’ 
part-time, find it so profitable that they build year-round ser- 
vicebusiness. Youcan, too, simply by following easy Foley plan. 


Free Booklet Tells How 


Free Book “Money Making Facts" shows 
just how you can start at home in spare 
time.Small investment—time payments if 
desired. Get this booklet—study it! Send 
coupon today. Nosalesman will call on you. 


=.) 


[у 
You can sharpen FOLEY MFG., Minneapolis, Minnesota 55418 7 b | 
nd cros: ein iosian ceca DPA WC S 
Leer Foley Manufacturing Co., 1019- Ё CATS: 
mused Minneapolis, Minnesota 55418 d 


ce or special 


EUM, Send Free Booklet on Saw Sharpening Business. 


Zip Code. 


Von Schrader offers you 
three ways toa growing 
income in your own business 


TS 


Here's your opportunity to have your own very 
profitable business. One that offers a service 
badly needed in the home, in offices and public 
places. A business where how much you earn 
depends largely Upon уц; It's an opportunity 
to be your own boss. Free from layoffs and 
Work restrictions. Free to work any number of 
hours you wish. And you don't require any 
special skills or large investment. 

Already thousands of men have gained 
financial independence and personal 
satisfaction offering this service. Yet the 
demand is so big—and growing so fast—that 
your opportunity for success is better than 
ever before. 

If you're a man who wants to work—but in 
his ówn way—see if you don't agree that what 
you are about to read is an opportunity you 
can't afford to pass up. 


bucket-and-sponge method. Cleans easily 
without any mess. 

Von Schrader stands for the best in 
professional cleaning equipment, as it has for 
over 35 years. All our Detergers are 
light-weight and easy to operate. Proven 
reliable and profitable for thousands of users. 


You own your equipment 


As a Von Schrader Associate you are your own 

boss. There's no contract to sign. You pay no 

өс cues of royalties. Work out of your home 

Wak CE part time or full time. Hire help as your 

Cleans so completely it helpsrestore Customer list grows. (Many men start by 

natural beauty: Fast cuin. working evenings or weekends while retaining 
their regular jobs.) 


You get supplies 

Each Deterger you order includes supplies and 
accessories, operating instructions and 
promotional material. You can go after 
on-location cleaning business immediately. 


We'll help you get started 


As a Von Schrader Associate your success is 
our success. So we'll help you every step of 
the way. That includes free consultation and 


снай carpeting, 
upholstery, walls: 

3 great needs for 
on-location cleaning 


Nothing enriches a room like wall-to-wall 
carpeting. Every year you find it in more homes 


at every income level. Then there are all the : ү ^ T : 
public places with this carpeting. Places like Von Schrader Upholstery Deterge: рана QUIA тана 
motels, hotels, restaurants, banks, offices, Gives deep-level cleaning to fabric m 

theaters, stores, cocktail lounges, hospitals, upholstery and synthetics. Very small investment 


reception rooms, etc. 

Since this carpeting can't be sent out for 
cleaning there's a real opportunity for 
on-location cleaning services. It's faster, easier 
and inexpensive to clean carpeting on the 
customers' premises. 

This same opportunity exists for upholstered 
furniture. It's faster, easier and costs less to 
clean upholstery on-location. 

Now, consider wall and ceilings. Cleanin 
them with a bucket and sponge is slow, tiring 
and messy. People will welcome a service that 
does a professional job of cleaning quickly 


You can have your own on-location cleaning 
business for an investment so small it's hard 
to believe. Send for complete information. 
No obligation. 


READ WHAT OTHER MEN ARE DOING 


WITH VON SCHRADER DETERGERS 
Carpet: “Averaged $1000 a month for 12 
months.”—C. E. Nevin. “Grossed $30,000 the 
first year.""—Father-Son Team. “Have all 3 of 
your Detergers. Earned $2500 in one week." 


а E. Kurtz 
id without 3 
BIE O Upholstery: “One day I did a $135 job. Best 
7 week was .''—С. Lambert. “Ме passe 
3 Von Schrader Detergers: Vou Schrader WallDeterser-Washes —— Over the $450 mark in five days." — P E. Baylor 
eac does on-location better) than hand method, Wall: arned the price of Deterger with the 


work | did the past week."—J. Hews. '* | work 
just 2 or 3 days a week. Best month was 
$1200."—J. R. Johnson. ‘Big motel chain 
delighted with cleaning results and low cost.” 
—E. Holst 


cleaning at its best 


With Von Schrader Detergers—professional 
cleaning equipment—you'll do on-location 
cleaning that wins repeat customers . . . make 
as much money part time as many people earn 
full time . . . enjoy a steady, dependable 


business of your own . . . watch your income FREE BOOKLET TELLS WHOLE STORY-MAIL COUPON TODAY 
row to where you are financially independent. . I 
very home, every building, are a potential ‘al | 
source of income. || . |] 
You can start your on-location cleaning ` + 11101 Place, Racine, Wis. 53403 
service with any one, two or all three Von ” à [| 
Schrader Detergers. | | Please send complete information on the Von Schrader Deterger(s) 
Carpet Deterger. Cleans so deeply and 1 have checked: 0 Carpet 0 Upholstery O Wall 
completely it helps restore natural beauty Е 
еуел revives color. Fast drying. Name. 
pholstery Deterger. Gives deep-level cleaning i 
to every inch of fabric upholstery and icc DE UNE | 
synthetics. Leaves furniture looking fresh B Address. 
Wall Deterger. Washi lis and ceili E ees = 
i d es walls and ceilings И | 
6 times faster (and better) than the la иш шиш иш пыш кыш шш иш иш иш иш иш 
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STYLED FOR THE"70°S 
VET PRICED FOR THE^S0'8! 


It's true! You'd have to go back 20 years to 
find housing values like these today! 


High cost of homebuilding keeping you from 
the home of your dreams? Send today for the 
1971 Lindal Plan Book . . . a collection of 96 
designs for family-tested living. Not only will 
you save up to 20%, but you'll be able to do 
much of the work yourself to save even mori 
All Lindal Cedar Homes are top-quality Can 


dian Cedar. All shipping costs are tailored to 
meet competition anywhere. Send for your Lin- 
dal Plan Book today and start saving money 
tomorrow! 


Lindal Cedar Homes, 
Dept. 10S 

18601 Pacific Highway 5. 
Seattle, Wa. 98188 


Enclosed is $1 for my Lindat 
Cedar Homes Plan Book 


——"i— 


REPOWER ЫА, 
Ms Ur ADAPTORS 
engines: 


eW 1970 e» 
Mei i DUTY 
ARC WELDER 


10 DAY 
МОМЕ 
TRIAL 


Only $1895 Prepaid Complete Ready To Use 


Every home, shop, and hobbyist needs this quality metal 
working machine. Weld, Braze, Solder, cut almost anything 
metal. Follow simple instructions to ‘make or repair 1001 
items including furniture, toys, auto bodies, fenders, trailers, 
boats, farm and garden tools and equipment. Operates on 110 
У. 30A. for pennies. Adjustable Twin Carbon Arc Torch easily 
REGULATES MEAT FOR EACH J08. Ehminates changing cables— 
replaces gas torches—no tanks ог refills to buy— produces to 
11,000" heat. YOU CAN PAY MORE BUT YOU CAN'T GET A 
BETTER LOW COST WELDER. Over 500,000 in use. Manufactur- 

$ of welders for over 30 years. LIFETIME GUARANTEE. Sim- 
ply return prepaid. We will repair and reship FREE of charge 
YOU GET: heavy duty welder in rugged metal cabinet, ground 
clamp, cables, combination torch and rod holder, welding 
manual, helmet, Free $2.00-pack “TOUCH WELD rods for 
instant autoffatic arc, brazing rods. va” carbons, solder, flux. 


[PLUS Ш FOOT SWITCH 


$3.95 VALUE INCLUDED AT NO EXTRA COST 
DROER TODAY ON MONEY BACK TRI 


If not completely sa 
Teturn in 10 days and we will refund purchase price. 
SEND ONLY $2.00 and pay $15.95 plus C.O.D. and delivery 
charges or send only $18.95 for postpaid shipment in Con- 
nenial USA. FOUR-WAY WELDER CO., 1810 5. FEDERAL ST., 
оре Аз. К. Chicago, Illinois 60816 
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ELECTRIC PAINT REMOVER 


Strips off Paint, Wallpaper Fast 


$1298 


Postpaid 


All parts 
factory 
replaceable 
without 


Heavy-duty 
working tool 
for profession- 
al or handyman 


ARANTEED OR MONE 


TIO Times Sq. Sta, Dept. 312-A, New York 10036 


OCKSMITHING & Key Making 


PRACTICAL UP-TO-DATE COURSE — ONLY $7.95 

Teaches you how to pick locks, de-code, make master keys, repair. 

install, service, etc. New selt-instruction lessons for every handy. 
‘man, homeowner, carpenter, mechanic, service 
station operator, fix-it shop, hardware dealer, 
gunsmith. 53 easy, illustrated lessons. Full price 
only $7.95 postpaid. Satisfaction or refund 
Ñ guaranteed. Mail order today! 


SATISFACTION. 


Larch, B 


WRIST ROCKET 
AMERICA’S Pat 
HARDEST US. 
HITTING SLING 
Range 225 yd. —232 fps 
Matched spare rubbers 

d pouch assembly, $1.00. 


200 Post Pd. 
No C.0.D.'s 


WRIST ROCKET * $ 
P. O. BOX 21-A 
Columbus, Nebraska 68601 


NALVA ALLEN 


Power Punch Presses 
1 to 100 Ton Capacity 


Com 
" 
Ж x hundreds of different style and mod- 


$3.96 


ШЕ 


steel blade honed and polished to mirror- 
Blade GUARANTEED 10 YEARS. 

with sportsmen. Priced for quick s 
shipping. Send 


URPLUS CENTER "Tip Code 60501 


NEW RUBBER STAMP BUSINES 
PAYS BEGINNERS то 516.50 AN HR. 


VALUE 10 Year Guarantee 
Razor sharp lifetime steel blade opens easily and automatically locks in place, PUSH-BUTTON rel 

ike finish. Balanced for target throwing. Legal size. Rugged жир. 
if blade breaks we replace free. 30-day MONEY BACK GUARANTEE. A fi 
‘of 200,000 knives. Makes exceilent gift for 
ck, or M.O. to VIKING KNIVES, Dept. K-108. 


| MECHANICAL PENCIL CALCULATOR 


Shoppers’ 


FLUORESCENT “DAY GLO" TAPES. Colors 
for the now generation—pink, red, green, 
yellow. Create “ОР” art, put on bumpers, 
Use as safety markers. And for "pow" 
effects, add “Black Light.” You get four 
60-yard rolls of this self-adhesive fluores- 
cent tape (1 each color) in Edmund's set 
271,303 for $9.50 ppd. Edmund Scien- 
tific Co., 380 Edscorp Bldg. Barrington, 
N.J. 08007. 


THE WORLD'S Greatest treasury of prac- 
tical information. Henley's 20th Century 
Book of 10,000 Recipes, Formulas & Pro- 
cesses is a gold mine of a book for house- 
wives, manufacturers, people in every 
walk of life. Learn new money-saving ways 
of doing things—discover trade secrets of 
thousands of commercial products. Only 
$6.95 ppd from Embassy Sales, 

PS-10, Box 67, E. Elmhurst, N.Y. 


Wiwo FOR THE PRICE QF ONE 

rite 
у man or boy. Two for $1.98 plus 5 
Box 10880, Houston, Tex. 77018: 


Math-Wiz meet, репе! e anoi 
санх to additi ion 
енн ан gold anodized sturdy 
aluminum casing, Practical and useful gift. 81.50. Cotored 
Sith scald имен numbers 4 ppd. No C.0.D. Jack Welser, 
Dent. 2, 1417 $. Fairtax Ave., Los Angeles, Calif, 90019 
THIS LITTLE TABLE T! 
MAKES EVERYTHING SIMPLE & EASY 


Start at Home in Spare Time 


buy from big cities. Material costing onl: 


and it turns out as many as six Rubber Stamps at a time, each with 


different wording such as names, addresses, notices, 
pricesand other copy” needed by offices, factoriesand 
individuals. Working full capacity, + сап earn asmuch 
as $33.00 an hour for the operator! Now you can get 
into the big-pay business yourself, with yourown home 
as headquarters. You don't need experience. We supply 
everything, including complete instructions and eight 
ways to get business coming in fast. We even help 
finance your start! Start making up to $16.50 an hour 
from the very beginning. Cash in on the profitable 
Rubber Stamp business in your community, right 
away. We'll mail [ull particulars FREE and no sales- 
man will call. Be first in your locality. Rush coupon 
today or send your name on posteard to: 


RUBBER STAMP DIV., Dept. R-3-L 
1512 Jarvis Avenue * Chicago, Ill. 60626 


‘The multi-million dollar Rubber Stamp business—once controlled by a 
few big companies— is now being taken over by small operators—one 
in each community throughout the United States. Men and Women 
who have this inexpensive machine can turn out huge quantities of 
Rubber Stamps with special wording that buyers once were forced to 

27с makes a stamp that selle 
for$2.75. Themachine that does the ‘work is simple and easy to operate 


| сазана 


\~ 


М 


MAIL 
THIS 
stock numbers, I 1 
VnusBER STAMP DIV. FREE! 


Dept.R-3-L,Chicago, MIL 60626 | 


Please rush full par- 
ticulars about your 


the 
that can get me 
started in the prof- 
itable Rubber Stamp 
business at home in 
spare time. Every- 
thing you send me is 
FREE and no sales- 
man will call. 


State. 


= 
Gm 


аппіүегѕах\ 


468 Pages 


The world’s foremost electronics 
consumer catalog is yours for the ask- 
ing! Over 25,000 items . . . jampacked 
with illustrations and descriptions of 
the very latest in Hi-Fi, CB, Tape Re- 
corders, Radios, Televisions, Elec- 
tronic Parts, Technical publications. 
And, it’s yours absolutely FREE! Tear 
off the coupon and mail it today, or, 
write . . . We'll rush you your personal 
copy of the newest and most complete 
consumer catalog in electronics. 


For fifty years Lafayette has brought you the finest quality electronics at 
unbelievably low prices. We aim to maintain that standard in the future. 


x CITIZENS BAND ж PUBLIC ADDRESS ж PHOTO EQUIPMENT 
2-WAY RADIO * AMATEUR RADIO ж TOOLS -—BOOKS 

ж STEREO/HI-FI * TEST EQUIPMENT x AUTO ACCESSORIES 
COMPONENTS * PARTS * EDUCATIONAL 

X*MUSICAL INSTRUMENTS ж PORTABLE AND AND OPTICAL 
AND AMPLIFIERS TABLE RADIOS * TV AND ANTENNAS 


It’s FREE! JUST TEAR OUT AND MAIL COUPON... OR WRITE: 


n == єз = аа єз св эв эв аш єн в з он эш а шат 


end me the FREE 1971 LAFAYETTE Catalog 710 13100 


LAFAYETTE In | 

Radio Electronics Corp. [BE cucine entum tiri i 
P.O. Box 10, Dept. 13100 Adress 

Syosset, LI., N.Y. 11791 1 1 

I city State. — ip [L| 
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EY i 
NEW VIGOR 
RUGGED STRENGTH 
TRIM WAIST 
IN 77 SECONDS 


No strenuous exercises...no elaborate gym 
equipment...no lengthy, tedious work-outs 
You don't need time, space, or energy to mul- 
tiply your strength ... to give you a feeling of 
vigor...to increase your lung capacity... to 
trim your waistline...to develop tone. Now the 
same method of isometric-Isotonic Contrac- 
tion that trained the German Olympic Team 
and other world-famous athletes can help YOU 
build a powerful physique. Yes, even if you 
are 30, 50 years old or more. Unlike ordinary 
isometric contraction devices, the Bullworker 
2 combines both Isometric and Isotonic bene- 
fits in a series of quick 7-second exercises that 
you do once a day in your own room—less 
than 2 minutes in all! Muscles grow stronger, 
you glow with pep, chest expands, waist ta 
pers down—and you feel like a new man. Fast? 
We guarantee impressive results in 10 days or 
your money back without question. Send for 
the big brochure that shows step-by-step illus- 
trations of the Bullworker 2 Method. Enclose 
this ad with your name and address, and 25c 
to cover postage and handling to: 


BULLWORKER 2, COMPANY SE 
Dept. 3888 


4500 N.W. 135th St., Opa Locka, Fla. 33054 
REFINISH Woop 


BU IL RESTORE 


.. anything of wood 


LET Constantine's picture-packed 
CatalogManual help you build new 
furniture — refinish, restore beatup 
cabinets, chests, tables, chairs, etc. 
See everything you need for easier, 
better woodworking. АЙ materials plus 
plans, instructions. 60 glamorous 
woods in full color. Fabulous glue that 
needs no clamps. Period and modern 
furniture hardware, cane, lamp parts! 

Colonial clock kits. Upholstery. Etc! 
V Mostneeded products not in stores or 
by mail elsewhere. Unsurpassed values! 
Est. 1812. Send 25¢ for big new 
p “ataloe Manual. Going fast! 


Mail ad with 25¢ for Cotalog 
| plus Free “101 Project Ideas’ 


EE 


2,000 Products 
for Craftsmen 


Woods, Veneers lj 


Finishes, Tools I 
Whittle Animals 

Books & Plans 8 
Chair Cane Kit 1 


CONSTANTINE 2053 Eastchester Rd., Bronx NY. 10461 
Dept. P-6 


Address c. 


- Zip 
==! 


Thousands of 
exciting tool 
values! 


Thousands of Exciting Tool 

Values! Stanley, Millers 

Falls, Skil, Thor, Wen, 

Disston, Wiss Wellsow, 

Dremel, Speedy Sproyers, 

Plumb, Huot, Kennedy, 

Chonnellock, Porter-Cable, 

Rockwell, Helios, Vise-Grip, Crescent, Ridgid and 
other Nationally Advertised brands of Tools & 

. We ship Coast to Coast at prices Hard to 
Beat. Send 50¢ for our big 146 page tool catalog to- 


SILVO HARDWARE СО. 
107 Walnut St., PSD-10, Phila., Ро. 19106. 


| Shoppers’ 


BEAUTIFUL CLOCKS 


Send 25¢ for 48-pge. catalog of 
easy patterns, fine clock move- 
ments, dials and hardwood kits. 


CRAFT PRODUCTS 
ELMHURST (2) ILL. 60126 


ELECTRONIC INTRUSION Alarm detects 
movement within 20-foot range & immedi- 
ately sets off alarm. Protects home or of- 
fice while you're away or while you sleep 
by sounding instant warning. Portable 
wireless. Adjustable electronic sensor cell 
circuit gives continuous protection. On-off 
зийсп. 18 months guarantee, $1995 ppd. 
from Johnson Smith Co., Dept. PS-10, 
16535 E. Warren, Detroit, Mi. 48224. 


The knife for 


T 
pried 


oner 
Dente D 


a id 
TW. Chicago. 


POWER TRANSMISSION BELTS 


For Skidoo Models $8.95 up 
ibis, АТУ, Min 


її, 60620. 


20d imported 

Onder by 
рап number or У ted 
hore and pris it refunded wath ender for 
any (2) el. мө COD's Freight repaid. 


BEAUTIFUL WOOD INLAY MASTER- 
PIECES. You make them easily with new 
Masterpiece Kit. Paste pre-cut wood veneer 
parts on paper pattern, stick on hardboard 
backing panel & apply Wood-Glo. Every- 
thing included. U.S. Map Kit shown 1334" 
х 22^—$15.05. Bonus: Free 6-piece set of 
Craft Knives. Other kits available. A. Con- 
stantine & Son, Inc. Dept, PS-10, 2050 
Eastchester Rd., Bronx, N. Y. 10461. 


PLAY GUITAR 7 DAYS 


OR MONEY BACK 


METRO SUPPLY COMPANY 
7330 St. Aubin Ave. Detroit, Mich. 48211 


110-120 VOLT АС. 
LIGHT PLANT 60 CYCLES 
Fanbelt driven from pick- 
HB. or mall was engine: 


-—— 


p 
T 


Amarillo, Tex. 79109 
A LISTEN IN" TO POLICE-FIRE RADIO CALLS IN YOUR CAR! 


© Vien Perma-Bit, Box 7066 РЗ, 


| Works win Any Car- 
Rodi s 


all the chords used in popular 
3.00 Guitar. 
ETT 
otal Value 57. 
NOW ONLY КА 
pame and addrens, pay 1 
C 0-p* portari 


SEND ONLY $200 (с, а. цо 


In your own spare-time 
PRINTING BUSINESS 


from hish «chool to re 


Earn While You Learn In Your Spare Time 

ined and qualified mechanics needed NOW to se 

inoperative hydraulie jacks. BIG opportunity fr ambitious 

tren We show you HOW = in your basement or garage ta 

езт spare time cash in an expanding in vt wal 

ACT NOW: Get the facts, nae indusi, á 
Write fr folder 


thousands fi ment 

important extra money with Kelsey 

supplies. paper amd how todoit 
rement hel 


printing 
intin bu: 
io PS-10and free bonus offer. 


Hydraulic Jack Repair Manual Co., Inc. 
a. P.O. BOX 3 * STATEN ISLAND, М.Ү. 103; 


$6^""" SHARPENING 


Ss Housewives, hobbyists, barber shops, 
restaurants, hardware stores, hospi- 

tals, farmers, tool rentals—everybody 
needs sharpening service. Hollow 
saws, planer blades and tools. Build 
your own business, spare or fulltime. 


— Factory-to-You.WriteforFreeBooklet. | Wealthy through Mall Order Selling C 
SEND Mail Order Success Guild 


TREYCO 332-G Niagara St., N. Tonawanda, N. TODAY! 2704 Wallace Avi 30, Bronx, N, Y. 10467 NOW! 


J INVENTIONSCNEW PRODU S—IDEAS 


2206 TREE CONSULTATIONS — m m 
РЕР PREPARED 
DEVELOPED 125 ERTEN THE RAYMOND LEE ORGANIZATION INC. 


DESIGN—MARKETING—PATENT RESEARCH—DRAWINGS 1 220- Pork Ave. New York City 10017 212 MU 6.8500 
Second Decade of Relioble Service to SEND FREE VP MARKETING" 
INVENTORS • MANUFACTURERS • LAWYERS d 
Director: Raymond Lee 


ites Patent Office former Patent Ezaminer 
‘Department of Army former Patent Adviser 


United 
United Stat 


Member: United States Council. 
International Chamber of Commerce 


Auto Engine 
Tune-up 
Complete tune-up proce- 
dures for all types of auto 
engines, Full adjustment 
data for carburetors, 
ignition, valves, etc. For 
the car owner who wants 
to do his own tune-up, as 
well as for the experi- 
enced mechanic. Fully 
illus. 416 pages. $5.95 


Circle 103 in Coupon 


Truck and 

Tractor Guide 
A guide for mechanics, 
drivers and maintenance 
men. Gas & Diesel repair, 
service and operation. 
Illus, 928 pages. $6.95 
Circle 020 in Coupon 


Outboard Motor Guide 


Practical details on all phases of 
outboard motor repair, 


мапсе and operation, Up-to-date. electrical subjects, Many illustra- method makes learning fast and 
Illustrated. 446 pages $5.95 easy. Illustrated. 704 pages. $5.50 Blue; Reading 
Circle 168 in Coupon Circle 160 in Coupon Circle 026 in Coupon 


5 е ай 
| доо! Avol} доре 


MACHINISTS LIBRARY 


EL wt і 
Diesel Engine 
Manual 


Complete practical guide 
to modern Diesel en- 
gines. Explains princi- 
ples, operation, and 
maintenance. Covers 
starting and scavenging 
air compressors; fuel in- 
jection; valve timing; air 
starting and fuel valves, 
etc. Illus. 544 pgs. $6.95 


Circle 024 in Coupon 


Foreign Auto 

Repair Manual 
Up-to-date service data 
for all popular imports: 
English, French, German, 
Italian, Swedish. Illus. 
592 pages. $5.95 
Circle 078 in Coupon 


$4.95 tions. 496 pages. 


Three volumes of ready reference on all the latest 


shop practices for machini 


sts and toolmakers, Vol. 1 


—Practical Fundamentals of Basic Machine Shop 


Operations. Vol. 2—Setu 


р and Operation of all the 


widely used, important shop machines. Vol. 3— 
Toolmakers Handybook with down-to-earth data on 
layouts, specifications, jigs and fixtures, gear form- 
ing, cams, etc. Illus. 1310 pages. 3-Vol. Set $15.50 


Circle 174 


Millwrights & 
Mechanics Guide 
Practical information on 
plant installation; oper- 
ation and maintenance 
data for foremen & work- 
ers. Illus. 1236 pgs. $7.95 
Circle 056 in Coupon 


in Coupon 


Sheet Metal 
Pattern Layouts 
Modern guide to all 
phases of sheet metal 
work, including pattern 
development. 350 lay- 
outs. Illus, 1152 p. $11.95 


Circle 045 in Coupon 


MONEY BACK GUARANTEE 


SEND NO MONEY! We'll send you any Audel 


Guides for 10-day FRE 


E examination. If you de- 


cide to keep them. use our easy-pay plan. Abso- 
lute no-risk MONEY-BACK GUARANTEE! 


(a THEODORE AUDEL & CO. 


division of HOWARD W. SAMS & СО, INC. 
Indianapolis, Ind. 46268 


Servicing 
How to test, service, and 
repair all modern gas & 
electric appliances such 
asrefrigerators, washers, 
dryers, ranges, irons, hot 
water heaters. Gives up- 
to-date methods, wiring 
diagrams, complete serv- 
icing data. Fully illus- 
trated. 608 pages. $6.95 
Circle 016 in Coupon 


Biggest $795 E 


Value! = 


i 


FIX ANY CAR FAST! 
STEP-BY-STEP REPAIR GUIDE COVERS: 


Troubleshooting— unique symptoms-and- 
causes charts • Spark Plugs • Batteries • Tune- 
up « Distributors • Ignition Testing • Starters & 
Generators « Lighting «Tire Servicing • Brakes 
+ Power Brakes • Front Suspension • Steering 
Systems • Wheel Alignment « Chassis, Springs 
& Shocks • Fuel Pumps • Carburetors • Cooling 
Systems • Lubricating Systems • Pistons & 
Rings • Crankshafts and Connecting Rods « 
Camshafts « Valves • Clutches • Automatic & 
Manual Transmissions • Drive Shafts & Uni- 
versal Joints • Rear Axle Assemblies—ABSO- 
LUTELY EVERYTHING YOU SHOULD KNOW TO 
FIX ANY CAR! Hundreds of illus. 736 p. $7.95 


Circle 015 in Coupon 


Electric Library 
10 volume electrical en- 
cyclopedia. Presents 
basic principles, rules 
and applications of ap- 
plied electricity. Answers 
questions on thousands 
of electrical problems. 
Fully illustrated with 


Practical Electricity Mathematics for Mechanics 1287275 and tables. 


Complete handbook; practical, A complete guide to the mastery 
mainte- simplified ready reference on all of practical math. Simplified 


5600 pages. Set $35.00 
Circle 030 in Coupon 


For mechanics & con- 
struction men. Step-by- 
step explanation ot how 
to read all types of blue- 
prints. 416 pages $5.25 


Circle 041 in Coupon 


Masons and 
Builders Guides 


4 practical volumes for 
bricklayers, masons, 
cement workers, plas- 
terers. Includes short- 
cuts and job estimating. 
2000 illus. 1488 pages. 
4-Vol. Set $14.95 


Circle 076 in Coupon 


Four all-inclusive volumes provide latest inside trade 
information on modern construction. Vol. 1—Tools, 
Steel Square, Joinery. Vol. 2—Builders Math, Draw- 
ings, Specs. Vol. 3— Layouts, Foundations, Framing. 
Vol. 4—Millwork, Power Tools, Windows, Doors, 
Roofing, Flooring. Most practical guide available. 
Thousands of diagrams, charts, graphs and photos. 
1612 pages. 4-Vol. Set $16.95 


Circle 169 in Coupon 
SEND NO MON 


THEODORE AUDEL & CO.— Self Improvement Publishers Since 1879— 
4300 W. 62nd Street, Indianapolis, Indiana 46268 5-100 
Please mail me for 10 days’ FREE EXAMINATION the books І have circled at right. 
1 agree to mail $3 in 10 days for each book or set ordered, and to further mail % of the 
total purchase price 30 days later, with the balance plus shipping costs to be mailed 
within another 30 days. If | am not completely satisfied with my Audel Guides | may 
return them for refund. 


ING COSTS—Check here if you enclose full payment with order 
, if апу). We pay postage charges. You have same return privilege. 


City. State. Zip. 


SKILL-BUILDING 
PRACTICAL GUIDES 


—10-DAY FREE EXAMINATION 


& Air Conditioning 


Complete and practical 
information on installing, 
servicing, and maintain- 
ing gas and electric re- 
frigerators and all types 
of home and auto air con- 
ditioners, water coolers, 
freezers. Many tables of 
useful data. Illustrated. 
576 pages. $6.95 


Circle 133 in Coupon 


TV-Radio Library 
Two vols. of practical and 
theoretical knowledge 
including basic electron- 
ics, basic radio receiver 
repair. Covers entire 
subject of television, 
both black & white and 
color, from theory thru 
repair. Illustrated. 960 
pages. 2-Vol. Set $10.95 


Circle 161 in Coupon 


Welders Guide 


Practical guide to theory; 
operation; maintenance 
all types—electric, oxy- 
acetylene & Thermit. 
Illus. 626 pages. $5.50 


Circle 025 in Coupon 


Plumbers and 
Pipefitters Guides 


3 vols. of ready reference 
for plumbers, pipe & gas 
fitters, sheet metal work- 
ers, Explainsall principle 
of modern plumbing. 540 
illustrations, 928 pages. 
3-Vol. Set $12.50 


Circle 155 in Coupon 
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SAVE 90% 


GOVT. SURPLUS : 


EXE ever T 
man oOx Gove. COST а 


[soe 


ROTARY GEAR PUMP 


ELECTRIC PUMP WITH CON- 
TROL SWITCH 


LEA 


AIRBORNE SALES СО. 


8501 Stellar Dr., Box 2727 - Culver City, Calif. 90230 


PLANER MOLDER- SAW! ] 


30-Day Free Trial! 


м, 

Now you сап use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 

‚ You can own this power tool for only $35 down. 

BEN ust Mail Coupon-No Salesman Wili C 
Г "BELSAW POWER TOOLS CO., Stan Field, Pres. 
| 9211 Field Bldg., Kansas City, Mo. 64111 


| Name— 


[Address 
aa 
nal World's Ж с Workshop of Finest | 
|, Domestic & Imported Hardwoods, 


Veneers, Hardware-Tools & Supplies | 


at MONEY SAVING PRICES | 


Over 2000 items! Your money 

saving hardwood and woodshop | 

buying guide. We've added n 

Clock- Kits, wood picture kits, 

musical instrument kits, many | 

__ more. Complete selection. of 

By hard-to-find hardware, amp and 
upholstery supplies, etc. Bi 

New Catalog! Реа 
tools. Send ‘address and 


Write Today, 35e for handling and postage to: | 


CRAFTSMAN WOOD SERVICE CO., Dept. 8-100 
4729 SOUTH MARY STREET, CHICAGO, ILLINOIS 60608 


See how Tandy's exclusive kits 
simplify making belts, billfolds, 
ses, holsters, moccasins, 
brielcases and more from 
genuine leather. No 


TANDY LEATHER COMPANY 


1001 Foch, Dept. NR, Fort Worth, Texas 76107 
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HOW MANY HANDY DANDYS | 


Handy Dandys are plastic caps | 
CAN YOU USE? that hook onto 34- pegboard | 
and hold quarter-twist jars, such as used for baby food. 
Suggestions for getting FREE JARS in every package. 
Nothing better for storing supplies, parts and small tools. 
Keeps workshop neat. Sample pack 10 for $1 ** 36 for 
$3.50 ** 72 for $6.00 ** 144 for $11.50. Caps only. | 
No jars. Postpaid U.S.A. No C.O.D 

WICKLIFFE INDUSTRIES, INC. 
Box 286, PS-10 Wickliffe, Ohio 44092 


CLOCK| 
NOW 


ШШ "канра THE 


Joint Kwik: Bilt 
31.00 each plam, Rush $2.50 all three plus Bonus 
'arandmother^ pion, an folks have for 60 years. 


AIR LIFT AIR SPRINGS 


These tough, inflatable butyl bags raise the rear of your vacatio 
саг to sate, normal riding level. Air Litt Air Springs literally lift 
weight from overworked springs . . . also minimize sway on tu 


Conn. call 800-942-0655. 


AIR LIFT COMPANY 
Department PS, 2710 Snow Road, Lansing, Mich. 


DRAIN FLOODED CELLAR FAS 


MOTORLESS SPEEDY DRAINER dral 

boats, any flooded area. Just couple this h 
pump between two lengths of 

tach hove Те any nearby Ташен. Turn an fanes 

mal water pressure makes the drainer 

arts to jam or wear out. Only $2.98 

nd postage. Money back guarantee, 


them to ony standard FM rodio up to 350 


Unit is completely self-contained including 


HUNDREDS OF USES! 
WIRELESS MICROPHONE: For theatrical ond ТУ 
— productions. ———— 
SALESMANAGERS: Study and improve techniques 


call in orders to kitchen. 
Check stock in plants and stores with 
stationary recorder. 


PERSONAL SITTER: Listen-in to sounds of boby 
~ from another room or yord. 


GUITAR AMPLIFIER: Ploy ony r or musical 

instrument thru FM radio, adjusting volume ox 

needed. 

URGLAR ALARM: Be certain no intruders are en- 
jering home or business 


This miniature electronic marvel picks up the slightest sounds ond cleorly transmits 


hove reduced this wit to ONE HALF [HE SIZE OF A REGULAR LENGTH CIGARETTE) 


low price. Н you need o fine quality, low cost transmitter, 


ONE HALF THE SIZE | 
OF A CIGARETTE! 


feet away! Lotes! engineering advances 


sensitive sub-miniature mil 


this unit is for yout 


= SPECIFICATIONS: sd SALE :1 95 
TUNABLE: Between 88-108mcs. PRICE 
RANGE: 350 feet 
READY TO USE: Comes complete in- ^ — -! 
pa ® MAIL NO-RISK FREE TRIAL COUPON NOW! 
driver for chonging frequency. — AILTODAY 


Dept. PS-10 


TRANSMITTER! | will роу Postman $19.95 
plus smoll C.O.D. fee and | will exomine 
the TRANSMITTER in the privacy of my 
home for 10 full days! If от not 100% 
delighted ond completely satisfied I may 
return the unit for o full and prompt 
fund! NO QUESTIONS ASKED! 
py 

Address 
I c» Stote lip 

C Check here if you with to enclose 
{ heck or money order ond SONIC 
DEVICES, INC. will роу shippi 


CORDLESS - RECHARGEABLE - PORTABLE 
Soldering Unit completely self- 
contained . . . requires no external power 
source. Operated by high-energy nickel 
cadmium batteries. Designed for depend- 
ability & long service. Controlled heat is 
achieved instantly. Model 43A Portable 
Soldering Unit, $78.50 f.o.b. from Vapo- 
Kleen Products Co., Dept. PS-10, 824 Holly. 
wood Way, Burbank, Ca. 91505. 


така 
UAVADRY MÀ 
бит 


HOMEMAKERS! Students! Campers! One- 
line personalized rubber stamp (22 letters 
maximum), with black indelible ink pad 
in sturdy plastic case. Saves time, prints 
clearly on knitted & woven fabrics. Also 
good for marking books, music, papers & 
spor egpigpent. Print desired name 
clearly. $2.98 ppd, lst class. Scott- 
Stanms, Dept. PS-10, 1600 Mill Acres Dr., 
S.W., Atlanta, Georgia 30311. 


at ——— 


en fussy wood finishing is 
st a matter of know-how! 
Поу the instructions in the 
ok HOW TO DO YOUR 
VN WOOD FINISHING by 
ckson Hand and be a pro! 
w to prepare surface, re- 
ve old finish, choose, use 
ellac, varnish, lacquer, 
amel. Novelty finishes, 
ench polishing, glazes. 170 
ges, 150 illustrations. 
ird-gloss paper cover. Money-back 
ly $1.95. guarantee 
nd check or money order for $1.95 to: Dept. 1070, 
PULAR SCIENCE, 44 Hillside Ave, Manhasset, N. Y. 11030 
у 
OMBAT TYPE KNIFE 
Quality stainless steel mirror polished blade 
opens easily, locks into place. Sure grip 
& hand guard. Excellent for hunting, 
fishing & all around use. Good gift 
item. 10-Day guarantee or 
money back. 
DANCO PRODUCTS 


475 Fifth Avenue 
New York, N.Y. 10017. 


A Fortune-Making 
Concept That Makes 


MILLIONAIRES! 


Multimillionaire Andrew 
Carnegie sounded a 
great money-1 making prin- 
ciple in his advice of sil 
“put all your eggs in one basket and then 
watch that basket!" Most of today's thou- 
sands of millionaires can vouch for the 
validity of his counsel. If interested in a 
business of your own with astronomical 
earnings, the undersigned can supply the 
RIGHT basket and help you watch it. 
A dynamic booklet of convincing FACTS 
mailed on request. 
S.A.I. INTERNATIONAL DEPT. F20 
P.O. Box 22458 Denver, Colo. 80222 


8mm 
MOVIE 
CAMERA 


Electric powered no 
winding? Detachable pistol 
фр. Loads in seconds. 


агуга 


Black and white 


\ FA 


p нар Shaped tO 


these eamest Sead wane pl se 


КЕТ 


ntees or оле fal year, With cond, 
Mead guard ane brush 


Clear and pon 
balanced. Ligntwei 
Tens covers Cente 


JADE RING. Spe hos 


Solitaire hand. 
mounting 
Men's styles 

also aval. 


de 


More examples of tho 
of import bargains you 
get to make fantastic profits 
up to 200% and more. 


IDEO MANOBAG 
зишет 
ono 


THE MELLINGER CO., Dept. 02244. 
portera 


Los Angeies, Cal 90025 


XL 


spo 
HITS LIKE A RIFLE — 


SQUIRRELS 
courae. ag 
For hunting, target, 
routing pests. 
Sportsman's choice x 
sold world 

ше” ж 


"d 


Маг Slingshot Assn. At dealers, 


WHAM-O MFG. CO., .0. Beri1.1 San Gabriel, Сэм. 91778 


proli open 
drea 

own Home Import Business, tull or part 
time. Cash in now without previous expe- 
rience or capital investment, You can make 
your first import order 10 minutes after 
Jou get my proven drop ship plan. These 


users, friends, others. 


DISCOVER SECRETS OF IMPORT 
The Profits are All Yours! 


my FREE BOOK, 


get details 


peur 30 POWER тысе EE т 
ЗОРЕ Shani ie ete ho бшу oat адан ont 


& TRIPOD 


© HUNTING 
SLINGSHOT 
^ ‘Heavy duty 7" ash stock. 
40 heavy siec Sal, extra rubber, 
er for shooting arrows 
GUARANTEED. Professional model of 


INTERPHONE SET 


Closed circuit 
telephones 
for home or 
office. Signal 
bell in both 
units, Just 
pick up and 
talk. 


$940 


DIAMONDS one ct. «eios. 


five diamonds for S95, guaran- 
teed, including postage and in- 
surance from 50 year old Bel- 
gian firm. Many shapes and 


sizes available. 


Five stones 


for 
two 


Buy Below 
Wholesale 


Start your own BIG PROFIT 
Home Import Business... 


Full length 


ims. Men—won 


n мап now in your 


and thousands more 


o quick to 
. mail order operators 


premium 


CALENDAR $910 
WATCH 32 E 


o ман you imparting ос MN 


apon today for. 
How to Import and Export 


Snap in cassette 
cartridge ana 
you're ready. 

Mike with 
on-off 


Send No Money! 
Do Not Order From Us 


The Mellinger Сө. 
Ку 


paasa 
oe Rage, Can. 90025 


Tip Cote. 


Save 3 Gays... Give Zip No. for fastest reply. 


Most everyone has had one or more attacks of the 


MTTM Blues. Some turn to “moonlighting” to get 
rid of them; others borrow money on insurance or 
see a loan company. Then, there are the wise ones 
who look into a part-time, home-operated business 
to get rid of those *"MORE-TIME-THAN- 
MONEY" Blues . . . and find they have the right 
answer in the Warner Success Program, “Engraving 
as a Profitable Business.” Write for FREE tacts. 
Engraving Div., 1512 Jarvis, Dept. E-3-L, Chicago, 111. 60626 


or write 


SUPER SALE OF REALLY RUGGED 


TARPAULIN 


LARGE 9'х12' Size 
т 3 for $10 5% 


each 
Add 50¢ ea. post. & handling 


HUGE 12x15 Size 
New Low 3 for $14 5: n 


Price 
Add 60¢ ea. post. & hani 


GIGANTIC 12х25 Size 
Bis 3 for $1 s 


Sajings. 
Add 75¢ ез. post. & handing 


FOR EVERY PURPOSE 
INDOORS AND OUT! 


FAIR TRADE CO. 


170-30 Jamaica Ave.. 
Dept. 58L. Jamaica. N.Y. 11432 
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5-in-1 METAL LATHE 


Easy for modelmakers, gunsmiths, 
inventors to precision machine 
small parts. Lathe converts in sec- 
onds to vertical mill, drill press, 
grinder & polisher. AC/DC motor. 
11 speeds, 3” swing, 17” overall. 
90,000 in use. $149.50. Send. for 
free details, or $1 for 48-page 
“Miniature Machining Techniques” 
handbook. (Available in Canada.) 


AMERICAN EDELSTAAL, INC. DEPT AJ-O 
1 ATWOOD AVE., TENAFLY, М. J. 07670 


MINI-BIKE 


(exactly as described below) 


2.90) Display, 


coins, etc. 5 


ers inchided free: 
м: Campbei 


Powerful electronic detector 
ids buried gold, silver, 


RELCO,»os 19% 


sings Onder today? Catalo 
keside 
il; Chicas 


PERMANENT MATCH 


дог, for, 12 doz. (2 
"са lable for big store, 


HEAVY WALL cHRoME f3 
Y' STEEL TUBING — HANDLEBARS 
/ 
TWIST GRIP (REMOVABLE |. / 
THROTTLE CONTROL FOR | BAKED 
TRANSPOR ENAMEL 
FULL SHOCK TATION) FRONT AND 
ABSORBING REAR 
SEAT FENDERS 
SELF 
EXPANDING 8 LUBRICATING 
DOUBLE BALL 
SHOE BRAKES BEARINGS 
IN FRONT 
AND 


CENTRIFUGAL 
CLUTCH 


FOLDING J 


FOOTRESTS 
AND KICK STAND 


NYLON 
TIRES 


5! STEEL 
WHEELS 


REAR 
WHEELS 


Scrambles Like 


Bikes Costing 
Up to $200! 


Renate "Oe use you 
choose your own en- 
gine. 


Here's how you 


save $90 


Ordered indi 


ally 
these parts Would. d gost 


ш over $95! For 
t everythi 


Чем of used Dio. 
3% Н.Р. 


3, .P. eni 
эуайаше апа 
stalled. Вес: 


buy and install your 


un 

ERE the engine pow- 

er you want for а 

speed and thrills! Not 

for racing | or use on 
i 


streets, 
sidewalks. 
licensed. 


hways or 
‘Cannot be 


Perfect Low Cost Transportation! Speeds ир to 25 MPH with 312 Н.Р. 
Engine! Up to 100 Miles per Gallon, 3 miles for a Single Penny! 


This amazing Mini-Bike with a 3¥2 Н.Р. engine performs like bikes costing $200 or more! 


It's 


urs for only $59.95! For a few dollars more you can buy a second hand horizontal 


shaft engine and install it yourself. (Chances are you already have a lawnmower or go- 


cart engine.) Ideal for farm, ranch . 


great for hunting, 


We'll send you this DeLuxe MINI- BIKE complete with 3% H.P. engine for $149.95... 
BUT IF YOU WANT TO SAVE $90.00 WE'LL SEND YOU EVERYTHING YOU NEED (except 
. Your Cost ONLY $59.95! Supply Limited! 


the engine) AND YOU INSTALL YOUR OWN . 
ORDER NOW! 


ishing or riding the trails! 


30 DAY HOME В == = OFFER GOOD ONLY WITH THIS COUPON ташар 
PS-10, 
TRIAL OFFER [| o, Illinois 60610 [| 
В Rush my DeLuxe MINI-BIKE! Enclosed is check or money order g 
Fei for $59.95, plus $5.00 shipping and handling charge, total $64.95. 
If within 30 days you I (or Send no топе сее ме your credit card.) Mil De tn І 
x E shipped freigi ave full return pri s within 
can duplicate this qual- g 15 days if bike is unused. if after examining the МЕКЕ am I 
i i not absolutely satisfied, i may return fre repaid for full pur- 
ity, price and offer at p chase price refund. Color wanted (7 Blue, L] Red. И І 
any retail store, we will PAYMENT ENCLOSED: [ Check Order 
[| Charge ту: Г] BankAmericard Express i 
not only refund your [1 Master Charge 
purchase price, but you L| Account Number. Signature. 1 
get to keep the MINI- [| NAME. L| 
BIKE you ordered! Fair Wl avpress. I 
enough? Order today! @ city. STATE. ze 8 
[| Ld 
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FLEXIBLE DOOR HOLDER slips under any| 
door & holds it open in any desired po. 
sition. Regulates ventilation & lets you| 
enjoy a breeze through open doors that 
won't slam on your nerves. 
springy-steel, with non-marring 
grippers that can't scratch floors or hurt 
carpets, $1.25 ea, 2 for $2.25, рро. Craft- 
Mark Products, Dept. PS-10. Station A, 
Box 113, Flushing, N.Y. 11358. 


IF YOU HAVE A TAPE RECORDER, you'll 
want "Tape It" a new 62-page handbook 
оп how to generate & store facts & i 
кезше on cape 

porting, researc! 


tems, 
Narberth, Pa. 19072. 


PAINT-BY-NUMBER KITS 
cha crt ы yu oad н» р ж 


big 12" x 16" numbered panoh, fat 
acrylic paint, brush, pant mixing 
патерине, plus 


EXCLUSIVE DETAILING DECALS 
on after the painting 


AIRCRAFT 
101 PLE How 
02 5 


20.1 '35 Duesenberg “29 
‘Camel/S.ESA 


202 31 Model A/10 Model 


FINISHING TOUCH HO! 
2104 EAST YANDELL EL PASO, 


BUSINESS. циент, “aun 


чорт 
на МЕ) 
PREE We. bine "Ром 


Build This 
“АП Wooden" 
Clock 


Complete plans for the 
most talked about show- 
piece in town lock 
is 100% wood, ail working 
parts М 
в required 


mounted in large 
т displayed on pedest: 
simplest, yet most unique item for 
е woodwork hobbyist or clock enthusi- 
Plans only $4. R. D. Thomas, 14 
Drümeliffe Rd.. Winston-Salem, N.C. 271 


SPACE AGE ELECTRIC Vest keeps you 


omfortably warm even in sub-zero tem- 
perature. Vest is made of Avril & cotton— 
n outdoor material that's washable, water 
epellent & crease resistant. Operates 
rom 2 batteries concealed in left pocket. 
Available in S, М, L & X-L. #5105 Hunter 


ALL WEATHER Camper teams with snow- 
mobile. Snowmobile mounts atop the 
camper & easily tows over rough back 
roads. The 12-ft Conwed Camper opens to 
a roomy 135 sq. ft living area with exclu- 
sive heating system. Camper contains 3 
burner stove, sink with running wat 
box, lights & many more conveniences. 
information write Conwed Campers, Dept. 
PS-10, Route 1, Rice Lake, Wis, 54868. 


Hard-to-Find TOOLS | 


EW 1971 CATALOG Eco 
ue collection of versatile hand eae 2 
an 


small power tools rarely 7 
id in stores or other catalogs. 
es of new, 


ality money back 
extensively by wood- 
craftsmen. 


Us 
machinists, 


3ROOKSTONE CO. 


22 Brookstone Bullding, Peterborough, М. M. 03458. 


(ers, 
i 256 


BIG FACTORY DIRECT SAVINGS 


for greater SPORT & FAMILY FUN 


Travel 
Smart 


OLBO 


GENUINE Folbot RECREATION for just ONE 
small investment, WITHOUT the continuous 


burdens of complicated ‘big rig’ operation 


You GO CAREFREE ai 
Folbot . . . rocky 
surf & open sea. Supe 


large 
DACRON 


Sail Rig 
from 


5114 


struction, 
‘swivel-back COMFORT. 


¢ 
4s 


ime with COMPACT 
ane M Ц 


kes, marsh, 


Signs provide SAFEST low graviy 
balanced low & high seating, substantial con: 
protective decks & EXCLUSIVE 


WORLD RECORD FISHING 


Caught more large 


reports: 
1961 than anyone in the world 
my Folbot skims over water 
& QUIET, easily tows Tarpon and 
Shark for hours and SAFELY 
which revolutionizes f'shing entirel 


NATIONAL SAFETY RECORD 


YOU GLIDE s 
i ears 


FR EE color catalog 
FACTS & FIGURES 


n or address to: 
FOLBOT Corp. Dept. PS 107 
Charleston, S. C. 29405 


Mail c. 


ADDRESS. 


CITY. 


NOW 


spacious 
16 foot 


19 


BASIC KIT 


tom 5117 


FACTORY BUILT 
Folding from $19 в 


other, faster 
5, er sails and 


STATE. 


ZIP CODE. 


1 
" 
1 
i 
1 
П 
4 
i 
1 


se age models are so tiny 
well concealed your clos- 
friends та) 

се. FREE 

down payment. Low as $10 

thly. Money back pee 
Order direct and 


e today or free catalog and confidential booklet. 


STIGE, Dept. p.35 Вох 10947, Houston, Tex. 77018. 


MEN AND WOMEN! MAKE $30 
AN EVENING OR MORE-AT HOME 
IN INCOME TAX RUSH SEASON! 


We show you how to fill out income tax 
forms simply and clearly. If you can do 
simple, figuring, read plain instructions— 
Write TO Ne'll show 


AR. And we furnish business-building 
materials to help you line up customers 
and be ready for all the people who want 
your help at tax time. Or work for one of 
the thousands of tax offices who need help 
and pay big money in the rush season. 
IT CAN BE SOONER THAN YOU THINK! GET 
FREE DETAILS BY MAIL—NO OBLIGATION 
—NO SALESMAN WILL CALL. Write today. 


FEDERATED TAX SERVICE, Dept. 7610 
1555 Howard St., Chicago, IIl. 60626 


IHAT'S HE DOING! 


aking a Concrete 
ower Pot! ...and 
O CAN YOU! 


ke and sell your own 
namental Concrete items. 
sh $2.00 for book 
out Aluminum Molds 
th prices and production 


trade secrets 
ect from world's largest mold manufacturer. 
Over 350 designs to select from. 


nd $2.00 CONCRETE MACHINERY COMPANY 


lay To > р. 0, BOX 99» HICKORY 7. N. C. 28801 


PILOT’S AEROSPACE CHRONOGRAPH 
Fine stop watch with speedme- 
ter, 2 push buttons, rot 
elapsed time bezel, 
dial & hands—to check ра 
meters, time athletic con- 
tests, etc, a real jewel 
among Swiss watches. It 
looks impressive on your 
‘ist & provokes comment. 
Only $10.95 airmailed reg 
rect from Switzerland. Satisfoc- 
tion guaranteed or money back. 
Send M.O., bank check, no COD's. 


PROTIL WATCH SA, DEPT. PS-107, 
Gartenstr 10, 8002 Zurich, Switzerland 


I-N- V-E-N-T-O-R-S 
WE NEED INVENTIONS 


ur invention for cash—need mone) 


jentors er 
1ке yourself—why not vou? inventions, provide 
spring-board to sudden riches, REMEMBI 

sell your invention or pay you a cash Tonus. Write for 


UNIVERSAL INVENTIONS, Dept. 12, Marion, Ohio 


ACCORDIONS 
d AMPLIFIERS 


BIG SAVINGS up to % or more on famous make accor- 
dions. Over 40 models. Standard and new electronic 
models. Buy direct at low discount prices. Get five-day 
home trial. Small down payment, easy terms. Free gifts. 


Trade in allowance. Money back guarantee. Rush coupon 
for color catalogs, discount price list. Accordion Corp. 


of Ameri Dept. P-100, 5535 W. Belmont Ave 

Chicago, Illinois 60641 

T ACCORDION CORP. of AMERICA. De уо 1 
5535 W. Belmont Ave., Chicago, Illinois 
Send FREE Color catalogs and discount prices. Include 
special information checked: 
D Accordion Amplifiers С) Button Type Accordions 
Maff —  — —— SM 
Address. 


City. 


MY SPARE TIME HOBBY 
MAKES ME cms 


S500 an hour 


CASH PROFIT 


=) 


x 


START YOUR OWN SPARE TIME BUSINESS. 
You can turn your spare time into 
Big Cash Profits with your own 
7 COMPLETE SHARPENING SHOP , . . Grind 
җы КЁ saws, knives, scissors, skates, lawn 

^^" +22 mower blades... all cutting edges. 
2245 Your Own Cash Business with no 
inventory ... right at home... по 
experience needed. 


FREE BOOK tells how you can start 
your own spare time business 
while you are still working at your 
regular job. Low Cost — time pay- 
ments. '30-Day Free Trial. 


Just Mail Coupon—No Salesman Will Call 


т А “=з 
! BELSAW SHARP-ALL CO., 7017 Field Bldg. i 
a Kansas City, Mo. 64111 i 
1 Send Free Book, “LIFETIME SECURITY.” No ! 
1 obligation. 1 
LI 1 
Li L 
1 Name. — 1 
| Address H 
| бу e о _ ' 
75 POWER zi 4°. 
25Х-45Х-75Х 
f Three telescopes in one. LAS 
NEW! 5: 

S power tor ultra-bright 
images with 45 and 75 power for 
extra long range. Guaranteed ‘Most powerful 
to bring distant objects, tor the money 


5 sections. Closes to 
1 ft. Brass bound. Has 4 
ground and polished lenses. Also 
ji microscope. Directions 
included. Mass production enables us to offer this 
instrument at amazing price of $4.98 complete post 
paid. Money back guarantee, order yours now. 

, 331 Church $i ford, Conn. 06101 - 


HEAVY DUTY BALL-BEARING PUMP 
IRRIGATE-DRAIN-SPRAY-CIRCULATE. All-metal, 
rust-proof. Type XB. Stainiess shaft. Use 13 HP 


or larger. 1 HP 1.200 GPH 60° high or 3.000 
Ў GPH 25' well. 5.200 GPH max. 11%” in; 1” out 
Belt or direct drive $12.95 


je Р won't rust or clog. Bronze brne, 
То 2,400 GPH. 1" in; 34” out .. $8.95. 
Postpaid cash with order 
MONEY BACK GUARANTEE 
LABAWCO, Box 34, Belle Mead, N. J. 08502 


Bartlett Flying Saucer ultra-light hover- 
craft powered by ordinary lawn mower 
engine—easy to build—fun to fly—com- 
plete plans, kit brochure, photos and sup- 
ply sources $4.00. All orders returned via 
airmail. Write: 


HERB BARTLETT 
Box 3339-S, Scottsdale, Arizona 85257 
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HERE'S A HANDSOME personalized belt, 
& two secret money compartments all in 
опе. Genuine top-grain cow-hide. Black belt 
comes with silvery rhodium-finished buck- 
le: brown belt comes with 18K gold buckle. 
Inner compartments zippered. Specify col- 
ог, initial & size (30-44). 25579 Money Belt 
only $7.95. Alexander Sales Corp., Dep 

PS-10, 26 So. 6th Ave, Mt. Vernon, N.Y. 
1 


AT LAST—a holder for your Razor & 
blades. Keeps all makes handy at all 
times. Keeper is made of Plastic with a 
Mounting Bracket which has self-adher- 
ing glue on the back for permanent at- 
tachment to any flat surface. Satisfaction 
guaranteed. Only $1.25 + 25е postage 
Tom Starlight Sales, Dept. PS-10, Box 8i 
Livingston, Ala. 35470. 


NEW! 3-D Sight Magnifiers enlarge close 
work, smalll print. Now you can see cloar- 
er, work faster, more accurately with 1255 
eye strain, less fatigue & tension with 
hand band magnifler. Lightweight head 
band adjusts to all sizes. Powerful ground 
& polished lenses. Only $1.98 + 50¢ post 
& hdig. Money back guarantee. Nu Find 
Products, Dept. PSH-10, Box 205, Church 
Street Station, New York 10008. 


ELECTRONIC 
MIRACLE Turns 
Your House 
wir ing. Into 
Jumbo TV Anten- 
na. Here's a sim- 
ple little invention 
you just attach 
Quickly & easily 
to your TV set, 
then plug it into 
wall outlet. Uses 
no current at all. 
Brings in every 
channel in your 
area sharp & 
clear. Great for 
FM radios, too. 
21-Day money- 
back guarantee. 


clay, Dept. 

70.30 Jamaica 
Avenue, Jamaica, 
N.Y. 11432. 


You Can Have a 


HE-MAN VOICE 


STRENGTHEN your volce this 
tested, scientific way. Yes- you 
rove the 


singing voice . 
your room! Self-training lessons, 
mostly silent. No music required. 


FREEBOOKLET 


" 
cn How to Develop a Successful Voice.” 
{Ce absolutely FREE! You must state your age. Booki 
mailed postpaid in plain sealed envelope.” No salesman will 
bother you. Send your name and age RIGHT NOW! 


Prefect Voice lustitate, 325 W. Jackson Bivi., Stadio KP-1, Chicago 60605 


conom 


TRACTO! 


man-size 
io Mow 2-3 ac 


ge fast. 
engine, all- 
more work-power, No be 
or fluid-drive lo 


blower. 
ECONOMY TRACTO 
1005 A-10 Anoka Av 
Waukesha, Wis, 531; 


ШЕШ 9 SAVE UP T0 994118 


KKPS prpleally from $58.00 .. 
Ai 


cr 


Mond $1.00" today for 
‘directory, and surplus. 


id 


MOTORISTS —A Wonderful 
Way to Avoid Accidents 


Recent improvement of 
‘optical science, MELLOW- 
TONE SUN GLASSES, im- 
prove vision by up to 
10%. Overcomes n 
re and headlight 
Penstrates fog, haze and 
blinding blizzard. Trees, 
grass, mountains, sunsets 
become more colorful, 
more beautiful. Wonderful 
for trap shooting, hunt- 
ing, all sports. (Dark sun 
glasses tend to reduce vision and promote accidents.) 


MELLOWTONE SUN GLASSES with case $3.50 postpaid 


30-day Moneyback Guarantee . Specify frame 
or clip-on style- Designed for men and women 


Additional information mailed on request 
FRANKLIN OPTICAL CO. 
493 Franklin St., Buffalo, М. Y. 14202 


LIFETIME. "SPIN-ON" 
OIL CLEANER 

Cleans motor oil 100 times clean 
than any other a in-on'' filte 
Never drain oil again. Never bi 
another spin-on filter. Change 1 
cent element every 3000 mile 
available everywhere, ОП is 100 
эмн 3005 “Де. к, С 
eed" 5 years ios 
Write for the facts. ‘save si 
very 3000 miles. 

Bit 


Texas 791€ 


р= = = = = = шыш == 

1 ENJOY AN EXCITING, ROMANTIC 

| IMPRESSIVE LOOK 

- ANYTIME! 

J QUICK CHANGE. to suit your mood time: 
ALL THREE $6. Van 0де at once! Simply check, the 

I = color you want or send a sample of 

I Bur exper MAIL COUPON NOW C 

т. 
L seconde eas be worn as fr 
Г trimmed io just the style you want 


To VM е hair color Г] Blonde 


T) Black; m 

Brown; С] Dark Brown; 
C] Silver; Г] Auburn or send hai 
Sample, (1 Mustache $2; Г) Deluxe 
Mustache $5; Г) Sideburns $3; 1 De- 
luxe Sideburns $5; [7 Van Dyke $3; 
© Deluxe Van Dyke $5; Г) АП! Three 
$6; C] AUI Three Deluxe $10 (1 save $5) 


Masculiner Co., Dept. 340, 160 


Amherst St., East Orange, N.J. 
Аһ. am m SOLD ON MONEY BACK GUARANTEE p am am s 


AMERICAN MACHINE & TOOL CO., Dept. PS-00 Royersford, Pa. 1 
Please send me the units checked. Payment in full enclosed $ or B 
posit each item enclosed, balance C.0.D. 1 MUST BE FULLY SATISFIED OR 
WILL RETURN UNIT WITHIN 10 DAYS FOR FULL REFUND. No questions asked 


О 8" Power Saw at $19.95 L1 Drill Procs at $34.95 
C Standard Rip Fence at $3.50 О Jointer Planer at $24.95 
О Long Rip Fence at $4.50 O Wood Shaper Kit at $19.95 
[s] Precision Ball PRAE Spindle at $5.00 а 6" Swing Lathe at $14.95 


O Belt Sander at $14.9! 12” Swing Lathe at $29.95 
О Disc Sander attach. at $7.95 C] Face Plate $2.50 (either latne) 


H E О Mitre Gauge for sander at $1.95 О Turning Chisels at $4.95 
І i C3 6" Ball Bearing Bench Grinder $14.95 (either lathe) 


G.E. Motor Г] $19.90 (with other item) Г] $24.85 (purchased separately) 


SAVE ^^ 


80^, 
WiTH 
Se eee А QUALITY «> 
ка 2 POWER TOOIS 


Д 

PATENTS decrease costs, increase efficiency. Full 8” TILT ARBOR Р OWER 

scale power tools of heavy duty 100% cast iron чу DOES WORK 
and steel. Streamlined design reduces weight, 
cuts material and prodi n costs. Special pat- 
ents provide added efficiency, accuracy, savings. 
Parts made, assembled, tested, packed right in our 
own factories shipped direct .. . save store profits. 
ENDORSED BY AMERICA'S 
TOP MAGAZINES . . . Here 
is what the editors say: 
“A good bit of sound 
GUARANTEE —imaginative—engi- 
neering.” Popular 
You must be fully satis Science; “(saw) boasts 
fied If not, return in 10 


"Highly substantial con- 
struction, sturdy enough for production line use." 5 
Industrial Woodworking. And Workbench awarded k ^ 
these tools their coveted "Work Tested" Seal. perfect 
OVER A MILLION USERS confirm their precision, . bladi 
versatility and rugged performance, 
*10-YEAR FULL SERVICE GUARANTEE. Any part 
[4 parts of шу АМСО power р» which тау become 1) Бү nment: 
inoperative for any reason wi n e |) $4.50. 
chase date will be repaired or replaced by factory without E inexpenborfable bench А 


cost to purchaser. Your only cost: for postage. pensively into (inset photo) 
S^Eicept motors and motor fools to which the =i and 3-4 hours, $300. FREE plans . all “ры guar. to do 
will apply. height, tool are а sheet of 


Storage compartment Provide 27" x 247 
TO-YEAR FULL SERVICE GUARANTEE: 
INDUSTRIAL SIZE 12" SWING 4-FT® 


WOOD LATHE 32” RADIAL 
DOES WORK DR 
OF $75 UNITS. [| PRESS 
All cast iron and stee 
DOES THE WORK OF $40 UNITS . .. with same precisi peed. ме : 
wood, Ис. Sturdy са п with tubular steel 2 factory 
ТЫЛА ood Pater spur center, Test assembly, lever action tail E $2995 ES $3 4 95 
stock, 2-speed pulley. Fits any motor. Comparable in speed, precision and durability to nts deb iator зр. 


А selling for $75.00 and more. Full 36” between centers. F Jacob's chuck incl 
TOYEAR FULL SERVICE GUARANTEE wood and plastics. Special tubular steel bed rais Д. 


DOES THE WORK OF $90 UNITS 


ion. Precio bali th bes % ++. and much тоге, 
sae | m QE : : HESS [| quality precision unit wnat at 
NCE GUARANTEE. additional Standard features, man) id 
tras. Head raises, Tow 
Depth of throat up to 167. Pre 
set to any angle for on-oroff 


table drilling, H 
drilling "nE, even horizontal 


Il 
м. а 
ittachment incl. disc 


4 und cast table (tilts 0-45' $2495 


world’s most 4 > 
1.0.3. factory. Wt.: 9 Ibs. 100% precision ground 
A Complete as 3i 


DOES WORK $i $50 SANDERS . . . The 


talented belt sander. Heavy cast sander in ; AOW. castiron and steel. 
sanding belt, V-pulley drive, multi-purpose drive spin- DOES THE WORK OF $60 UNITS . . . Professional lanin 
dle. Changes from horizontal to vertical sanding in secs. pies = ресе et "d 


Uses Уз hp or larger motor. . bevel , doors, drawers, square tapered legs—Adjust- 

10-YEAR FULL SERVICE GUARANTEE eder wale sign -— 
knife to table clearances at any depth. Rabbett ‘depth 3%”, Fence 
adjustable 0°-50°. Hardened, ground hi-speed steel knives. Dual 


i ler guards. Balanced culter head. 

irt ие у ля FULL SERVICE GUARANTEE 
95 12. factory. Wt. 15 bs. 

$19 Compl. less wood parts, motor. 


FOR INDUSTRY OR HOME USE 


$1495 55. покое. 

Epor 
DUE ctc i MM 

mplele ^ Takes any 1/6 uer FULL SERVICI * 
[CAE EET ишк 


10-YEAR FULL SERVICE GUARANTEE* 
DEVELOPING Р FOR ANY OF ABOVE MACHINES. WT. 17 LBS. 
BRAND NEW e MOTO FULL1HP... 19 FACTORY PURCHASED SEPARATELY, $24.85 
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1 AUTOMOBILES & 
MIDGET CARS 


969 - 1970 CHEVROLETS. Fords. 
Dodges from $699 to $999. Free Catalog 
Pan Am. 31-EE Hanse Ave. Freeport 
New York 11520. 


2 AUTO SUPPLIES & 
EQUIPMENT 


GLOVE COMPARTMENT divider 
lows putting things neatly in place. S 
compartments. Easily installed. Fits any 
саг. $1. Value Valley. 2141-1, Sherwood 
Avenue. St. Paul. Minnesota 55119. 


for old cars and ne! 
; Catalogue 81.10. Antique 
Milwaukee. Wisconsin 53204 


HYDRAULIC Jack repair kits, parts 
and supplies, Catalog 50c (in coin). Hy- 
draulic Jack & Tool Со, Inc 
General’ Р. О. 3. Staten island: 
New York 10314. ы: 


CROSLEY. Foreign-American, Parts, 
Discounts. Accessory Catalog. 616 Burn- 
side, Inwood. М.Ү. 11696. 


PLASTIC Car-coat—cleans, shines like 
glass! Wipe on wipe off. Winterize, Out- 
wears wax guarantee. Pint-$3. 

aid. Hoskins, 4118 Central. Ei 

Indiana 46405. 


ССА 


МІМІ-МАХІ AUTO MIRROR 


Ever embarrassingly pull in 
Eim. 


ADDED 
View front ‘or another car? 


Му tonl, Sim- 
UL M car 
ял. on 


TION INC 


PASSENGER CAR 
AIR HORNS! | 


е 


18 time louder than эчи 
Con te: dual 2 


GIBBONS TUBEWELD COMPANY 
P.O. Box 38, Carey, Ohio 43316 
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Complete plane 


CLASSIFIED ADS $1.75 per word, per insertion, payable in 
advance. Minimum ad, 10 words. Standard setting, first word 


in са 


al letters, rest of ad upper & lower case. Additional 


capitalized words, 65c per word extra. All capital letter head 
line or white space, $10 per line. 


CLASSIFIED-DISPLAY ADS sold in 1 


ich multiples from 1 to 


6 inches. Rate $135 per inch, per month. Discounts for con 


tinuity. 


(Complete details on request.) 


Advertisers using a P. O. Box number in ad must furnish 
complete name and street address for our records. 
CLOSING DATE for the December issue (on sale November 


24) is October 10. 
Send all classi 


d orders, copy, inquiries, etc, to: О. К. 


Kelly, Classified Advertising Mgr., Popular Science, 355 Lex- 
ington Avenue, New York, N.Y. 10017. 


MODEL "A" Parts. List 25c. Matco. 
303 South Walker. San Pedro. Califor- 
nia 90732. 

UNBELIEVABLE Huge Sa! 1 
pairs. Gas. ОП) with Rin 
while driving. post id. Lasts 
100.000 miles! Results guaranteed! 
Motaloy. Grantham 5. Penna. 17027. 

STOP corrosion at battery termini 
Send $1.00 Acid Stop. Box 562. Royal 
Oak. Michigan 4013. — — O "0 

SLASH ignitio: id fuel bills in half. 
Proven device. Guaranteed performance. 
Send $1.00. Ambar Products. Box 1109-A. 
Clifton. New Jersey 01012 

VOLKS-Charger Interesting new dis- 
covery. can improve performance of your 
Volkswagen. Build for under $10. works 
on all models. For complete plans send 


s 
Lj 


$100. Research Products. Box 406A. 

Blacksburg. Virginia 24060. 

3 AUTO TRAILERS & 
CAMPERS 


BUILD Your Pickup Camper. Pi 
Kits. Blueprints. Supplies. Lite 
25c. Comstock ‘Trailers, Dept. 665, 
sons. Kansas 6735 
MPER & Tr 
yourself, Save 1. over factory 
models: Pickup "Truck Cam 
Covers. Travel Trailers, Folding Tent 
Trailers, Big line of accessories. E-Z 
terms. money-back guarantee. Free 24 

t. WD-70, 


Pickup 


lor catalog. Luger. 
d East cite Road Burnsvifie, Minne- 
sota 853 


PICKUP Camper. Trailer or Pickup- 
Cover... Build Yourself. Save! Com- 
plete Plans $3.95 each. Cover plans 
$2.00. Conversion Plans—econoline type 
Yan $2.95; passenger bus or delivery van 
iios Saiisfaction Guaranteed. Eauip- 
ment Catalog $1.00 refundable). Detalis 
loc. Viking Camper Supply, 99-J Glen- 
Seos. Эни k pinnata Tm 

CAMPER plans and full sized patterns, 
‘The most detailed available with written 
and pictorial instructions. Various mod- 
els and accessory kits offered. Send for 
Mterature—Glen L. 9182 РІО Rose- 
crans. Bellflower. California 90706. 

FOLDING UTILITY TRAILER 
Tat Applied For) 
з 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


BUILD “Popular Mechanics" MINI- 
BIKE featured June 1967 issue. Detail 
plans. photographs $2.50 refundable. 
Kits. parts. engines; factory discount 
prices. Catalog 25c. Gilliom Mfg.: PSC: 
St. Charles. Missouri 63301. 
REVOLUTIONARY!!!  Auto-battery 
motorizes your bike. Simply built... 
expensively operated. RT. 
SPEÉDSTER-s200 ... COMMUTER- 
$200 . . .Both $300: Bat-Re-Bike. 
Box 50456. Cherry Hill. N.J. 08034 
MINI-CHOPPER. MINIBIKE. and 
GO-CART Plans. parts list. illustrations 
and full size patterns, Prames 
$2.00 Each. Refundable TEW 
Box 8066. Asheville. N.C. 28804. 


and Пар 

tree catalog. NORTH AMERI- 
САМ IMPORTS. РО. Box N. Mojave. 
California 93501. 


MOTORCYCLE Turn Signals 
зогіез. Catal 
port. ininois 


ILLUSTRATED Catalog 25c. Parts | 
models cycle Supply.” Box 1925, Faife 
bury. Tilinols 61139. ' rS 

cle en- 


MANCE EQUIPMENT, for 2- 
Wines. Catalog. 25c. G.E.M. Products. 


Charles Rd.. Carol Stream. 
Tilinois 60187: 


Easy to Build MINI BIKE 
Easy to Build RACING KART 


Plans & instruction parts all numbered 
PLANS $2.00 EACH 
MINI VEHICULES PLANS 


Acces- 
26. Houston. PS. Lock- 


MINICROSS! 


Fastest mini around! Has the new hot- 
ter version of the engine that won the 
last four U.S. Trail Bike Champion- 


Ships. Tough rame ... Ceriani type 
fork with deep travel. Large, knobby 
tires that bite, corner and cross ruts 
and rocks that would stop other minis. 
Built of the same Bonanza parts that 
set two world's motorcycle records at 
Bonneville. & THE HOT ONE! Send 
25« for brochure or $1 (refundable) for 
the full scam. ш Bonanza products аге 
sold and serviced by dealers display- 
ing this sign. e 

Dept. PS-10 .. . 
Jose, CA 94546, 


1775 S. First, San 


fun products 


CLASSIFIED 


OP Pros TUN TE T- Y MYA R T 


CONVERT Bike to Motorbike—pii 
98; Plans—$2.00. Snd 
+. $3.00. Go-Byk Ind 
Minnesota 5651 


ELECTRIC MINI-BIKE 


Fabulous electric batte 
Bike. Easily built with o 
VS cost of ‘other тїшї гый 


AMI parts available locally”, 
Complete plans and Instructions, 
ро. 


82 
inington, N.J. 078 


AVIATION 


VIATION Surplus Big Catalogue 
(Refundable). Вох _1TP-PS. Spri 
Grove. Pennsylvania 17362, 


AVIATION Certificates. 8ай Pil 
Airship. Balloon. Private. Commerc 
Parachute. Also Wallet Size. Two $1 
Free List. Brundage Forms, Box 0 
Atlanta. Georgia 30319. 


HELICOPTER. SNOWMOBILE, HO} 
ERCRAFT. AIRBOAT, Bubble canoj 
One-Man. Portable Kits, Plans. Infe 
pM ME ети 

Sat get ; 
1261. "Hedwood City. California 94004 


AIRBOAT. Propellers. Plans. Kil 
Supplies, 90. 125. 150 & 320 H.P, engin 
& Parts, Complete Аігровіз Cata) 
$100. Banks-Maxwell Box 3301 О. 
Worth. Texas 76105. 


5A HOVERCRAFT 


SCOOT-AIR—Bulld this exciting. n. 
low-cost sports hovercraft. Plans $4. 
SACV. 627 Mankato. Chula Vista. Ca’ 
fornia 92010. 


POWER BREEZE—WORLD'S MOS 
POPULAR АСУ. COMPLETE PLAN 
$5.00. Box 4304. Panorama City, Cal 
fornia 91402 


HOVERSPORT  HS-II. two pla 
hovercraft. Excellent stability perío 
Mmance/control. amphibious, semi.ci 


closed cabin. easy to build, Designed | 
air-craft engineers. Specs. photos—$2.0 
Plans. book- $10.90 single pli 


hovercraft) 56.00. Hove 
sport, Box k. Flori 
3340: 

AERO-CAR 


AIR CUSHION VEHICLE 
Hy with 


pepe 
in EN IE ron 
UK RETE EN 
AND HOVERS! 


6 ASTRONAUTIC: 


ROCKETS: Real flying models—fight 
up, to 2500 ft. New illustrated catalog 
Single and ‘multistage kits, cones. 
gines, launchers, trackers. rocket 
Cameras, nical information. 
service. Estes Industries. Dept 
Penrose. Colorado 81240. 


ROCKETEERS: Remote Control Mo 
torized Launching System; launch rock 
et any direction electronically. Picture: 
description. 20c: Lercari Engineering 
Box 90894. Los Angeles 90009. 


MOON Landing pictures. other 
toric space unusuals Free brochure 
Astroland. Box 234-PS, Merritt Island 
Florida 32952. 


ROCKETS!! 2.000 feet altitude. Power 
iul ‘motors—Kits—Tubes—Cones—Para 
chutes—Launchers. New Illustrated Cat 
alog — Rocket Data — Diagrams — 25с 
Rush Delivery. Centuri Aerospace, Bo; 
1988. Phoenix, Arizona 85001. 


NEW “MODROK-1" 
REAL Flying Model Rocket! Over 1! 
feet long! Not a kit! Completely assem. 
bled! Flights to 2500 feet! Only $3.0 
(We pay postage). Includes flying in 
structions, free altitude finder. fre 
flight log. Uses Estes. Centuri, 
MPC engines and launchers, 
Back guarantee! Rocketworld 
13254, Phoenix. Arizona 85002. 


ROCKETS!!! 2000 plus. Sini 
stage kits. Tubes. cones, engin 
chutes. launchers. Same Da 
Amazing accelerometer kit $150. Cata- 
log 25c. Rocket Supply. River Edge. New 
Jersey 01661 


ri 
Fas 
23-K 


Cox 
Mone; 
A. Bo 


mult 
. рага 
Service 


OATS, INBOARD & 
UTBOARD MOTORS 


(OES, kayaks. kits, plans. Saili 
laccessories. Free catalogue. Quick- 

115 McGavock Pike, Nashville, 
р з GNE 
ОАТ PLANS. FRAME KITS, 

Т. KITS, World's largest catalog 
т 200 top designs for the amateur 
New catalog includes Cruises 
bout. Deep vee's, Catamarans, 
‘ans. Houseboats, Sailboats from 
Sail Fish to 34 ft. motor sallers. 
selection of inboard and outboard 
lanes. Send $1.00 for large new 
kit catalog or $2.00 for catalog 
Boat Builder's Guide. Clark Craft 
Company. 16-5 Aqua Lane. Tona- 

а. New York 14150. 
AT Kits. Molded Fiberglass. Save 
у — assemble yourself, Factory 
d sections bond into one-piece 
30 models—14' to 32^. Cruisers, 
bouts. Houseboats. Sailboats. Big 
accessories, motors, trailers. Easy 
Free, 80 page catalog, Luger, 
AC-70, 1300 East Cliff Road. 
sville. Minnesota 55378. 
W Outboards 1970 & 1969 McCulloch 
hers, 4 H.P. $120. 9 Electric $295 
8... $368, 60 Electric $848, АП 
Literature 50e. Electra Marine. 1427 
ау. Brooklyn. New York 11221 
RINE Engines conversions. parts. 
ов free, Charles, Р. Stokes Enter- 
Michigan 49036. 
Have fun selling ma- 
accessories for information write 
Valters Marine Supply Inc. 2620 
wood Drive. Wilmington, Delaware 


JERGLASS, Resin. Foam. Brass. 
e screws, "Prepald, no tax. Boat 
Catalog 25c. Stiles, 11-8 Mantua 
New Jersey 08051. 
IL Boat Kits For Penguin. ОК. 
лу. Blue Jay. Windmill, “Sni 
"Thunderbird. Free Color 
т. Taft Marine Corp., 63619 N.E. 
Minneapolis. Minn. 5542 


1970 Brandname 
unts, s1-refundable. Northeast, Box 
Newtown, Conn. 06470. 


ELECTRICAL 
JPPLIES & EQUIPMENT 


ATING, equipment. suppl 
w-how". Build your own ti 
1, chrome. etc. 

Rectifier components— 
tics, parts lists, formulas, ор 
instructions for 


or, immediate refund 
rs Service Company, 
ngeles, California 90023. 


WELDING, 
SOLDERING 


LDERS — 110/220. 180 Amy 
oris, 1070 Inner, Schenecta 


1511-B. 
speranza, 


(NE powered compressor, from 
Components. No welding. Plans 
Retco, Rt, 1, Box 4060K. Water- 
Michigan 48088. - 

ILD good hobby shop arc welder 
three car batteries. Has 5 heat set- 
“Operates оп 110 volt line. Instruc 
$200. Bob Hutson. Box 405. Port 

ir, Texas 77640. 


UFO Detector Make it yourself. Com- 
plete plans $2.00. Astro Publishers. Dept. 

P.O. Box 131. Frenchtown. N.J. 0 

NOW AVAILABLE... Exciting scien- 
tific development .. . Hed and infrared 
light emitting diodes: Matching receiv- 
ing ‘photodiodes; Optics; Plans. Build 
secret communications. surveillance 

агт and control systems. Amazing pos. 
sibilities! Information $100 (refund 
able). Lundart, University Station 4008- 
53. Tucson. Arizona 85717. 


CONVERT mower engines into air 
compressors. Write. Showalter, Box 
409B, Abilene. Kansas 67410. 

Turn out professional looking metal 
products 
with this 
CREATIVE 
METALCRAFT 
SET. | 
REN TRAN hr qu 


Products for home or for Sale. V Too! performs 
seven meta) working functions) ver 


mune an 
Salona ‘ang? votar waiting ati ‘fe: 
Mies ana praa iona sane qaem hee 
tive literature writer s © кыйалы 


ov ‘used by h 


Parsippany, N.J. 07054 
Available in Canada 


12 HOME CRAFTSMAN 
FOUNDRYETTE 2400 Р. 112 to 48 lb. 
pacity, Circular 10c, Kansas City Spe- 
ities. Box 193, Middleton. Wis. 51562 


WOODWORKING Catalog and Man- 
ual 25c. Plus free "101 Project Ideas." 
World's most beautiful veneers, lumber. 
plywood! Wood finishing. upholstery 
supplies. Cane. Lamp parts. ture 
hardware. Animal ittling — blocks 
2000 workshop products. Constantine 

Eastchester Road. Bronx 10461 


ER New T раве handicraft cata. 
log. Supreme Handicrafts, Box 395-PS. 
Sioux Falls. South Dakota 57101. 


“GETTING Started In Stained Glass.’ 
25c. Whittemore, Box 2065X, Hanover. 
Mass. 02339. 


FULL SIZE FURNITURE PLANS 
‘Traditional, 


С SCREEN Printing. 50c to learn. Mead- 
УК. 8000 Roselawn. Dayton. Ohio 


\ JIGSAW Profits" pattern 81.00. 
Werts. Box 41097. Cincinnati. О. 45241. 


13 TOOLS & MACHINERY 


HYDRAULIC shop press. 8 ton. shop 

and bench types. brochure 25c. Allen 

Equipment. Box 282. Alcoa. Tenn. 37701 
FINISHER'S FLOAT. Plaster—Con- 

crete, Special formula pad, Ei 

fessional finish. $4.95 


ROUTER Bits. High Speed. 14” Shank. 
Used. Excellent Condition. $2.80 Dozen 


18 CAMERAS & PHOTO 
SUPPLIES 


виш 


25 FORMULAS, PLANS, 
ETC. 


FREE Price List! Cameras. lm, fash- 
bulbs. Merit Photo Supply P. 
6011, North Hollywood. 


19 MOTION PICTURES & 
COLOR SLIDES 


FREE Catalogues, 5.000 8-16ММ 
International-S Films, Green- 


FREE! 64-page catalog. é-lomm film, 
supplies. processing equipment. Superior. 
4 Wells. Chicago. Illinois 6061 

_,115-FOOT 8MM. PREVUE MOVIE 
Only $1.99. See Laurel & Hardy. Chal 
lim. Fairbanks, Keystone Cops, Gish. 
Pickford. Chaney . . . comedy, drama. 
adventure, history from the’ silents! 
Taste the fun of great movies right at 
home! Order today . . . specify standard 
or Super 8. Free catalog. Blackhawk 
йш 01 Éastin-Phelan Bldg.. Daven- 
port. Towa 5280! 

18MM SOUND Films. New. Used for 

National Cinema, 
New York City. New 


York 10019. 


19B COLOR SLIDES 


35MM. COLOR SLIDE SAMPLER z; 
31.00. Free catalog 
travel, circus, 


Юре, c 
Hundreds of sets 
wildlife, flowers, 
Order todi 


35MM COLOR Slides, 10.671 Individ- 
ually Sold. Described Encyclopedia- 
Catalog 10c. Wolfe Worldwide. Dept. 16- 
100. Los Angeles. California 90025. 


NEED a formula? Send requirement 
and $400. B. Neel, Box 907. Artesia. 
California 90701. 

ANY Formula $5.00. Catalog Manu- 
facturing ‘Treatise 10с. Н. Belfort, 192 
N. Clark. Chicago 60601 


26 SCIENCE & CHEMISTRY 


ROCKETS: Real fying models flights 
up to 2500 ft. New illustrated catalog 
25с. Single and multistage kits, cones. 
engines, launchers. kers," rocket 
aerial Cameras, technical information. 


Fast service. Estes Industries, Dept. 
23-K. Penrose, Colorado 81240. 
LIQUID Fueled Rockets: Authentic 


high performance single and multi 
Stage kits, rocket plane kits. ready-to. 

jet planes. Use unique non-famma. 
ble propellant. No special permit or li- 
Cense required. Send 25c for catalog. 
Vashon Industries. Inc.. Вох 309-8. 

Vashon. Wash. 98070. 

. FIBRE OP-KITS. Using the “magical 
optical fibers that transmit light ener 

FREE CATALOG. Scientific Devices, 
їр Albion. Wakefield. Mass. 01800, 

GIANT. New. 1970 Chemistry; Astrono- 
my, Biology Catalog. 35c (refundable.) 
Хегсоп Scientific, 8113 South Chicago, 
Chicago. Illinois 60617. 

DIFFRACTION Grating, See Raim- 
bows. Analyze Light, Perform Experi- 
ments, $1.50 with Instructions. Mc- 

hy, Box 1381. Whittier, Calif. 00603. 

.. COMP-U-KIT electronic modules, 
nal generators. square wave oscillators 
photocell amplifiers. logic units. 
Write for free illustrated literature. 
Scientific Measurement, C344, 970i 
Kenton. Skokie. Illinois 60076. 


SPACE - Nature - Underwater slides. 
Sample slide 25c. free catalog. fmRE. 
Box 608. Dana Point. California 92629. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


LABORATORY Supplies at discount 
prices. Catalogue—35c, Starr Scientific; 
‘Manitowoc. Wisconsin 54220. 

COPYRIGHTED: Powerful Stellar ra: 
diations cause gravitation. Summary 25c. 
Carnahan. 3204 Breeze Terrace, Austin 
‘Texas 78722. 


\ CAMERA FANS! Expert photofinish- 
ing by one of Country's largest labs at 
rices. Fast Service and free 


EO 


39; 8 
Exp. Black/White 69e. Satisfaction 
anteed. Send exposed film or request free 
mailers, complete Price List and Gift 
Catalog. Direct Mail Photo. Box 8352-PS. 
Pittsburgh. Pa. 15218. 
50% DISCOUNT" "Get-Acquainted'" of- 
fer to 126 Instamatic Camera owners 


for one month only $1.50 for 12 

exposure (regular $300). We develop. 
int. Only 126 Instamatic film . 

lack and white. Send $1.50 ipie. 

I/T/K Co. Dept. E. Ishpeming, Mich! 

ап 49849. 

21 HOBBIES & 

COLLECTIONS 


ILITARY Mi Wi 

ers, plus 100 museum pieces for serious 
collectors. Catalog 50c. Bussler, Box 
107-E. Wollaston, Mass. 02170. 


23 MINERALS & 
PRECIOUS STONES 


. GOLD 10 Small nuggets 


anned from 


DO-IT-YOURSELF Postpaid, Lilian's, Box 17105-5. Chicago. Oregon ылан car ела, 
jois ES 
ND start VW any time. Info how BRITISH-made professional ARTH Science Rockhound | Magazine 
Bolling. B114. Ind. 47446. turning tools and accessories from Peter Subscription 63.00. Sample, 40c. 
RGLAR-Pire Alarm Supplies and Child. Great Yeldham. Essex. England Seocba? Downers “Grove, nois. 60518. 


Protecto 


RGLAR ALARM KIT 
ment installed by "Trade Money- 


Tdentical 


uarantee. Koh Systems, 226-19 
11413. 


000 PRODUCTS Wholesale! 
Bargains! Wholesalers. 1265 Broa 
New York. М.Ү. 10001. 

OW To” Books. Catalogue 25¢. 
1 House. 35 Stoneycliff. Centerville. 
uchusetts 02632. 


E & BURGLAR ALARMS 
1971 Handbook & Catalog 


: Save 
Hundreds 
of 
Dollars 


seston equipment. feom, famous 
d “instructions. по special tools тє. 
ч. Save up to ТЭ, Thix handboo} 
mist far every homeowner and puai- 
man: Just ST сакт. check or M.O. 
ARM. COMPONENT DISTRIBUTORS 

Daniel St. Milford, Conn. 06460 


50c stamp for details. 


x ORANITE Toommaker's fat. 6° X 107 

2". £00015". $12.95 Ppd. Precision 
Granite, 11980 Larch. Minneapolis: Min- 
nesota 55433. 

MICROMETERS — Indicators—Steel 
—Aluminum—Brass. Maximat. Unimat 
Lathes, Accessories. Lists free; complete 

-50с. Campbell, 1424 Barclay, 
Springfield, Olio 4550 


Popular Mechan- 
ics said in July, 
1969 (p. 166): 


“Handiest Tool 
You Can Have 


in Your Shop” 


16 sands, grind: 
polishes, sharp- 
It's portable. 
te it on the job. 
Use with any Ye 
hp motor. "Model 
. Factory di 
rect special. 


24° 


ARCO МЕС. СО. 
Р.О. Box 817, Grand Forks, М. Dak. 58201 

14 ENGINES & MOTORS 
REWIND car generator for 110 V.AC. 


power plant. Plans $2.00. R. Schmauss. 
1228 E. Cass St.. Tampa. Florida. 


less 
motor 


23A COSTUME AND 
GEMSTONE JEWELRY 


GET Free catalog no serious rock- 
hound. gem cutter. jewelry maker. hob- 
byist or craftsman can be without, Pull 
of bargains, exclusive items, low prices 
from largest suppliers and authorities in 
the field, Free new catalog just of the 
press, yours for the Write: 
Grieger 8. Dept. C-l. 1633 Е. Walnut, 
Pasadena. California 91109. 

DAZZLING synthetic diamond тї 
Rivals natural stones in brilliance and 
hardness. Men and womens. Write. 
Gems. Box 93-B. Colton, Calif. 92324. 


23B JEWELRY 


Make professional jewelry 
FOR FUN-PROFIT-GIFTS Send 25¢ 
-TO" 


Dept. P-1 P.O. Box 106 
Harrison, New York 10528 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


"WHOLESALE Indian relics. antiques. 
Arrowheads: 3, $1.00. Spearhead, $1.00. 
Knife. 15c. ‘Tomahawk. $2.95. List. 10c, 
Stoneman, Box 11053-PS. Philadeiphia. 
Pennsylvania 19141. 


EXPERIMENTERS. Join our mailin, 
list! Monthly киин. Inquiries on ali 
pum NU 
Crestwood. тов s 60445. _ 


FANTASTIC! 35.000 Volt Generator. 
Sends continuous electrical arc flying 
through air! Build cheap! Plans—si 00; 
Lawrence Engineering, Box 18366, Phi) 
deiphia. Pennsylvania 19120. 

514’ LIQUID Rocket. Plans $2.98 (Air- 
mailed) Star Space Systems, PS3. Р.О. 
Box 4605. Vancouver 10, В. 

SEARCHING For Economically Priced 
Laboratory Supplies? Elements, charts 

Hagenow Labora. 
Manitowoe узсын 4 


URANIUM Ore specimen $1.00. Fool's 
Gold specimen 75c. Finest Quality Min- 
frals. Antares Enterprises, 12421 5 
‘Throop. Chicago. Illinois 60643. 


CHEMICALS. Apparatus, Biological 
Supplies, Microscopes. etc. Catalog 35c. 
Sheard. Science, Dept. PS, Columbus. 


SU FALLING? Stop it! The Ohlo 
Medical Report Researchers has just 
published a booklet telling you how to 
stop falling hair and grow new hair 
using items obtainable at your local 
pharmacy. Send $4.95 to cover cost 
postage, and handling to OMRR. 6914 
Madisonville, Cinti.. Ohio 45227. Apt. 1 


ATOMIC Model Kit. Students-$2.00. 
Warren Scientific, Box 26. Edwardsville, 
Tilinois 62025. 


WE Have gone out of business, No 
further orders will be accepted. Ecco 
Products, Nort jew Jersey. 


3D CHESS Rules $2. Club $2/yr yr 
Boards $12. $22 {ойрон Oorahnoss, 
Buckroe Beach. Virginia 23364. _ 

CHEMICALS and apparatus for in- 
dustrial, analytical and private labora- 
tories. Catalog 50c. Dept. M-26, Biologi- 
cal Supply Co.. 1176 Mt. Hope Ave., 
Rochester, New York 14620. 


CHEMICALS. Lab Apparatus. Glass- 
ware. Assay Equipment. Catalog 50c 
KUN Chemicals and Supplies. РО, Box 
748. San Bernardino. California 92402. 


Laser or Phaser Pistol plans—$1.00 each 


cátalogüe— 
25e. 

Roy Davis Lab- 

oratories, Dept. 


КЕТТЕ! 
manent ыш $i. 
times subscription cost confidential ais 
counts. Dent, N) 

MAKE BEER, ALE. atc. 
Tory using common kit 
pages. (Dept. BY. 


KENRUS 


OCTOBER 1970 | 161 


Siten ва 
New York 10309 


27 PLASTICS 


CASTOLITE pours like water. hard- 
ens like glass. Without heat. Embed na- 
tural flowers. photos. coins. Many other 
moneymaking projects. Manual 25с. 
CASTOLITE. 10/102-L, Woodstock. Tli- 
nois 60098. 

LARGEST Plastic Handicrafts, Supply 

e $100 (refundable) 

JP Winter, Stamford, Connecti- 


. .„ Supplies. Castin 
Resin, Molds. Cookin’ Srystals. Dippity= 
Glas. etc. New enlarged cat 50c 
(refundable), Specialty Products. “Dept 
6. 731 Brooks Road. Muskegon. Michi- 


gan 49442 


PLEXIGLAS — Any thickness — Clear 
—Colors—Cut to size—Clear Rods Tub- 
ing. McClarin Plastics, P.O. Box 168B, 
Hanover, Pennsylvania 17331. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


TREES, Plants sick? Free Sample! 
vita-Spike-(PS), 3527 Aquila. Minneapo- 
lis, Minnesota 35420. 


31 FLOWERS, PLANTS & 
NURSERY SUPPLIES 


GINSENG Bringing $18 pound. Have 
seeds, roots. Goldenseal. Full informa- 
tion. G. Collins. Viola, Towa 52350 


CARNIVOROUS (Insectivorous) Plants. 
28 kinds. Illustrated catalog, 25c. 
Peter Pauls, Canandaigua, М.Ү. 14424. 


32 REAL ESTATE 


GOVERNMENT Lands . . . 


Low as 


31,00 Acre, Millions. Acres], Ро? "Exciu- 
d Copyrighted Repo: 


d Opportunity D Digest” Mating E 


LAND! EASY TERMS less than bank 
Tates, Northwest Timbered Acreages as 
low as $950 Total Price, 5-10-20-40 Acres. 
For People who love the land—A tract 
of Recreation Land to have for your 
very own! In Northern Idaho, North- 
eastern Washington, and Western Mon- 

na, In the heart of lakes and big game 
country. AM covered with growing tim- 
ber. Access and Title insurance with each 
tract, This is select land with natural 
recreational and investment val- 
an for the future and retirement 
recreation. We have tracts of many 
and sizes from which to choose. inc 
ing beautiful Northwest 
property. Your inspection is welcomed. 
is for free list, maps, and com- 
plete, information. Write to: Dept. WC. 
eforestation. Inc. P.O. Box 106. Op- 
portunity Station, Spokane, Washington 


NEW FALL & WINTER CATALOG 


FREE! New 19/0 Fall & Winter Real 
Estate Cataloj 
farms. 


Hundreds of bargains in 
retirements, business, 
a fesort property in many 
Actual property photos! Write for 
your FREE copy today! SAFE-BUY Real 
istate Agency, Box 589-PS. Little Rock, 
Arkansas 72203. 

FREE CATALOG! Exciting Fall-Holi- 
days edition! Over 4.600 properties de- 
scribed. pictured Land, Farms. Homes, 
Businesses—Recreation, Retirement. Se- 
lected, Best thruout the U.S.! 70 
Years’ service. 541 Offices. 40 states 
Coast to Coast. Mailed FREE from the 
World's Largest! STROUT REALTY. 
60-ZB Е. 42nd St.. NY. NY 10017; 7-ZB 
5. Dearborn. Chicago, Ш. 60603; $21-2B 
E. Green. Pasadena, Califor: 3. 


OCALA FOREST осете 


DEEP in the heart of the Great Ocala 
National Forest. Excellent hunting and 


fishing, Free maps and photos. (Оп- 
le in states requiring separate 
У.Н. Vernor, 


Fopistration) 401018110 
Inc. X. Deli Florida 32720. 
Gere LOS INVESTMENT. 
from $9.00 an acre. Choice properties 
available across Сат 

through estate liquidation 
ly, payments. Ideal farming. 
minerals, cottages. hunting. 


fishing. 
Write for free catalogue. Canadian Es- 
tate Тапа, Department PSC10. 194 Wil- 
son Ave.. Suite 101. Toronto 380. Canada. 


$1 ACRE — Canadian Border — hi 
dreds campsites, islands, farmlands, di- 
fectly from tax authorities, (Non-profit) 
Lists, photographs mailed. Register. 
"110 Church Street. Toronto 1. 


CENTRAL Ontario—Choice 640 acre 
Sportsmen's paradises still available - 
E plus $6.80 Taxes yearly. Maps 
ctures, $2.00 (Refundable), Informa- 
lon Buj Ontario. Ci 


Canada. 


1 ACRE—U.S.A.—CANADA 
MILLIONS Acres. Direct from govern- 
ment agencies. No middlemen ... Fam- 
3 Vacationing, Fishing. 
mesteading. Investing 
“where 
Canada Govt. Lands Digest 
plus invaluable Canadian maps. Rush 
$1.25 (Guaranteed) Can-Am Lands. P.O. 
Box 1147, Buffalo. New York 14240. 
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убілі. 


THE Only "No-Risk Land Pur tie 
Plan" in America—10 year mon-y-ba k 
guarantee on any Vacation. Retirement 
or Investment homesite in Boiling 
Spring Lakes—the multi-million doli 

14.000-асге development on the Carolina 
Coast. All facilities, electricity, roads. 
motel. golf course, country club. already 
in. Private ocean beach. 50 fresh water 
lakes. !$-acre homesites as low as 
$750.00 cash price; $10.00 down, $8.22 
monthly for 120 months. including inter- 
est at an annual percentage rate of 6' 
Write for free literature. Dept. 2-E. 
Boiling Spring Lakes. North Carolina 
28461. (Registered under Federal Land 
Bales Act but not available to residents 
in states requiring separate registra- 

n. 


GOVERNMENT Lands . . . low as 

$1.00 Acre! Millions Acres! For exclusive 

“Government Land Buyer's Guide... - 
nd Opportunity Review'" 

Matie throughout O'S. send 

$1100, Satisfaction. Guaranteed! United 

Lands, Box 19107-FJ. Washington, D.C. 


FREE... NEW 232 page FALL-WIN- 
‘TER catalog. All types real estate coast 
to coast! UNITED FARM AGENCY. 612- 
PS West 47th St. Kansas City, Mis- 
sour! 


NEW: Canadian oil leases. $1.00 acre. 
Free information. Northern. Box 70-0. 
Montreal 206. 


Graduates report susstant 
and Women, all ages, prepare quickly and 
easily. Course covers sales and related 
Subjects. Diploma Awarded. Study at home 
onin major cities, Send NOW lor BIG 


National Ноте ‘Study Councit 
WEAVER SCHOOL OF REAL ESTATE 
3523-K18 Broadway Kansas City, Mo. 64111 


to your own Canadian lakefront 


Own scenic’ property you can hunt & 
fish on. Good transportation, $50.00 
down and $50.00. per month. 


Write for FREE property description: 
CANADIAN SHORELINE 
Dr CQ Suite 103, 2200 Avenue Rd. 
Toronto 380, Ontario, Canada 
33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


FREE ... Wholesale Catalog. Beads, 
Spinners, “Lure Parts, Sinker Molds, 
digs, Reels. Finnysports (PE) Toledo, 
‘Ohio 436: 


FISHERMAN'S Dream Book-Free 170 
pases Sweetest pocket-size catalog ever. 
lt-Yourself stuff galore; Net Mak- 
ing. Rod Building. Sinker Casting 
Worm Moulding. Fly Tying. Fish Smok- 
ing. Bait and lure components-Every- 
thing! Latest tackle 'n gadgets. Netcraft 
Co., Box 5510. Toledo. Ohio 43613. 


- COMBAT ITEMS. knives, power sling 
shots, novelties. interesting and useful 
items. Send 25с for catalogue. Danco 
Prodücts. Dept. PSC-1. 475 Fifth Av 
nue, New York. N.Y. 10017. 


FISHING HOOKS that bait them- 
selves. Never touch a worm. Stays alive 
z active. 5 assorted $1.00. 14.82.50. Plus 
25c postage-handling. Satisfaction guar- 
anteed, Novak. 11028-Р5 Vena. Mission 


SLINGER ғ, huntan ana Tarnet 


20 to 30 
ios. pun у 


$10.60 


неа Accura 
“Padded Ar 


Creative Products Со. 
Bent. P. 


High @owered — 
D 


Magnete Pouch 
Free Sample Shot 
Crowe Hate’ Si 


BULL FIGHTER 
Lock Bodo 


P.O. BOX 434, WESTBURY, N.Y. 11590. 


WORLD'S, smallest can opener. Fits 
ger rn | Weighs than an ounce. 
у юше ideal for campers: hunters 
fishermen. Sample $100. Jantzen. 14 
Hickory St. New Rochelle. N.Y. 10805. 

FREE 1970 Catalogue! Guaranteed 
Lowest Prices. газат ‘Tackle, Archery, 
Hunting and Саш Equipment— 
‘Thousands of items. ‚Бер. 
Sidney. Nebr. 691 


IMPORTED LOCK-BLADE KNIFE 


Уа rugged, Fi 

Есет razor-sharp "blade: 

PIERCES METAL. “Narrow tapered 77 

lade. with “thick “rigid backbone for 

eas у trouble-free uses Bine te ар 
fe "for Sportsmen.” Com- Free Postage 

fortable handle. Safety urri ‘Order now. 


Weed Co, Deo’. 19 PS. Park ve, New York 10016 
36 HOUSEHOLD PETS —- 


LIVE Seahorses, marine specimens 
aquarium supplies. Illustrated catalog 
25c. Marine, Box 248-07, Dania, Flor- 
ida 33004. 


38 BIRDS & ANIMALS 


3500-3800 MONTHLY. Raise small lab- 
oratory-breeding stock for us. We supply 
ipment. breeders and instructions 
Ilinois Research Farms, Dept. SPB-10 
Ban zu 


Polished” stainless 


RAISE Rab 5500 month 
plan. Free detalls. White's Rabbitry 
Mt. Vernon. Ohio 43050. 

MAKE Big Money raising chinchillas. 
rabbits. guinea pigs for us. Catalog 25c. 
Keeney Brothers Farms, Inc., New Free- 
dom. Pa. 17349 or Summerfield. Fla. 
32691. 

SKUNKS Wholesale. Monkeys, Ani- 
mals, Birds, Snakes. Catalogue 25c. The 
Bazar Box 3173. Ft. Worth. Texas 


E AMAZING 
PROFITS 


today. 
dress and 2 


AMERICAN ANGORA COMPANY 


by sending “your 
Se In coin for detalis: 


Malta — Dept. PS — Montana 59538 
Established in 1: 
39 


EARTHWORMS, 
CRICKETS, FROGS 


EARN Money зї йз) rm 
us! Exciting details free! Oakhaven- 
Cedar Hil аз 75104. 

GROW Fishworms. Outstanding ni 
Breed produces great pu Free Lit. 
erature, Fain's Hatchery-27. Edison, 
Georgia 31746. 

YBRID  Redworms 10-00. 
20.000-$20.00. Postpaid with raising in- 
structions. Brazos Bait Farms, Rt. 9. 
Waco. Texas 76105. 


40 HUNTING & FISHING 
INFORMATION 


ps for bird, fai 
log. Mustang-NC76, Box 10880. 
Houston. Texas 7701i 

SILENCERS For pistols and rifles. 
Complete details for construction and 
operation, $100. Gunsmith. Fairfield. 
Alabama 350 

FISHING. Hunting Magazine 4 months 
$1.00 trial offer. Mid-West Outdoors, Box 
425PS. Downers Grove. Illinois 60515. 


42 FIELD GLASSES, 
TELESCOPES, MICROSCOPES 


E 


gi 
. Binoculars. 
910 Merrick Road, Lynbrook. New 
ог) 

SCIENCE Bargains! 
scopes. Binoculars Microscopes, 


etc. Jnegers, 


Lenses, 
аг Surplus. Send $1.50 for be- 


gnats 


Order Stock 2-CN. Reques 
148-page Catalogue CN. Edmund Scien- 
Час Co.. 300 Edscorp Bldg. Barrington, 
New Jersey 08007. 


JEEPS Typically From $53.90 
‘Trucks From $78.40 . . . Airplanes, 
Clothing, Cam 
Photographic, ` Electr 
Wide Variety. 
‘gains Direct From 

ernment Nationwide, Comi 
rectory and Surplus Cati 
ductible First $10. 


‘Or 
Service. Box 820-B. Holland, Mic 
19423. 


VERNMENT Surplus 
Where To Buy in Your Area. Send 
To Surplus Information PS, Head. 
ters Building, Washington. D.C. 3 
ems 
area, Catalog Directory $1.00, Barg| 
Hawthorne, New York 10532. 


45  BODY-BUILDING, 
SELF-DEFENSE COURSI 


“GIANT Arms.” Dr. Young's 
Revolutionary discovery, $2. Satisfad 
or refund. Gaucho. Box 1769-86. 
саво 60690. 

POWERFUL Muscles Fast! Free 
chure. University Bodybuliding. 
4327-5 Northeastern, Dearborn, MI 
gan 

"HUGE CHEST." Famous Champi 
Illustrated Secrets. $2. Success or| 
fund. Тарсо, 2 Deepdale. Great 
New York 11021. 


Good | Barbell. 
Missouri 64864. 


"MIGHTY muscles" 


Guaranteed! Avron. 93-15 Avenue ' 
Brooklyn, New York 11236, 

“CATALOGUE-81.00; Karate, Ki 
Fu. GungFu where men use the m| 
ments of Animals in Fighting; Histo: 
Weapons. Books, Pills. Nerve-Ti 
Toughening-Macines-Orient Eas 
Box 9047. Chicago. Illinois 60690." 


Ве Box 86, Chicago. Mi. 60е. 

ARATE— complete | instructions, 
lustrated, only $1.25, Bales Co., 650. 
Metcalf, Escondido. California 9202 


FREEI | 1 POWERFUL, MUSCLES FA 
tastic New Discoveries In tho scie 
of bodybuilding. Now, їп the privacy 
Your bedroom, биг method will add in: 
Of powerful muscles to arms, chest. sho 
Gers & legs. Learn secrets on trimming 
Waist with ultra-modern methods 
Regardless. о! age. skinny or overwoh 
your Body to phys 
Send for froe brochure, Uni 
Bodybuilding, Box 435-A9, Dearb 
Mich. 48121. 


46 PROFITABLE 
OCCUPATIONS 
“FREE Book 999 Successful, Liti 


Known Businesses.” Work Home! Ply 
outh 45-M. Brooklyn. New York 11218. 

FREE catalogs. Repair air conditi 
ing refrigeration. Tools. supplies. i 
instructions. | Doolin, Cant 
Dallas, Texas 75201. : 

HOW to Make Money Writing Sh 
Paragraphs. Information Free. Barr 
Dept. C-86-K2. 6216 М. Clark, Chic 


BIG profits in becoming a supplier 
Major Industry through electroplat 
small parts and metalizing non-met 
lies. Write for free partici 
1513 Jarvis. Room С! 
60626 

CONDUCT insurance 1 
your area—no training. $2 
Watkins. Leesville. So. Carolina 29 


47 BOOKS & MAGAZINES 


OVER 2.000.000 BACKDATE MAC 
ZINES! Specify needs. Midtown. I 
817-PS. Maywood. New Jersey 07607. 


B 


BINOCULARS Direct from Мапшас 


TELESCOPES (reflectors) complete 
kits, Other accessories, request free lit- 
erature. Criterion Manufacturing, Dept. 
PS9. Hartford. Connecticut 06101. 
ASTRONOMICAL Books, 
lases. free list. Herbert Luft, 
Bayside, New York 11364. 


43 GOVERNMENT 
SURPLUS 


JEEP and Gov't Surplus Buying Man. 
ual (Jeeps Pictured) 50c. Surplus Bar- 
gain Catalogue 50с. Both 31. Bargain 
Surplus. Box T89PS: York. Pa. 17405. 
1970 SURPLUS Army. Navy store 
lustrated catalog. Send 25c (refundable 
with first $5.00 order). Ruvel. 3037 N. 
Clark. Dept. 9-M. Chicago. Ш. 60614. 


Star—At- 
„ Box 91, 


BACK Issues—Thousands. List ' 
Kelley, 65 California. Hempstead. N 
‘York 11550. 


FREE list! low cost self-developm 
books write Cristi Books. Box 20462. · 
Angeles. California 90006. 

BOOKS. Self improvement. hobt 
and crafts, Fully illustrated. Send 
Bottorff Enterprises. Gower, Mo. 644 

SYDNEY Morning Herald's "Austr: 
Unlimited." 66 illustrated articles 
Australian authorities—$1.00; “Austr 
ian Picture Book." 168 professio 
shots. 112 in соїог-—50с; 300 page A 
tralian Handbook (the real thi 
$125; De'Lisles "Introducing A 
tralia'—8$2.50: ultra deluxe commemo 
Чоп book "Australia.—200'— $12.50: bi 
dated newspapers— Melbourne. Sydn 
Brisbane. Perth (all with classifi 

everything postpaid s 
Telephone: (213) 320-421 
Open Australasian News. 2 
"Torrance Blvd.. Torrance. Calif. 908 


$100 each: 


LNTED Old comic books. movie mag 
S, science fiction magazines, Leon- 
Brown. 6763 Hollywood Blvd.. Los 
les. Calif. 90028. 
EE. Catalog. Top Selections, Val- 
"Books for all Your Life or Gifts. 
Prices. Crown House. 94-10. 40- 
. Elmhurst, New York 1137: 


JOKES & NOVELTIES 


3 CATALOG OF NOVELTIES. Only 
Tam Enterprises, Dent PS. РО. 
26278. Los Angeles. Californii 


EE CATALOG 2000 
KES & NOVELTIES 


World famous catalog of[ 
novelties, live animale, sci- | 
entific supplies, hobbi 
funmakers, planes & boats, | 
tricks, joke articles, unusual | 
gadget timesavers, cameras, optical 
Projectors, movies, lucky jewelry, 
ous novelties, disguises, musical 
vents, stamps, coins, puzzles, f. 
s, radios, auto & bike асгегзог1:: | 
opes, magnifiers, compasses, b:aki | 
ers’ gadgets, artists supplies, >in: 
ets, engine motors, shockers, aiias, | 
Ids, sports, books, games, plants, | 
Sand postcard or this ad. Wo hari 
YES—I want FREE Catalog. My Name | 
& Address Attached or on Envelope | 


ion-Smith, Dept. C-1110, Detroit 48224 
ee | 


MAGIC TRICKS, 
PUZZLES, ETC. 


ican! Two booklets explain 
ht tricks plus large profes- . 

$1.00. Magic, Inc., 5080 
in. Chicago. Пйпо!в 60625. 


GIANT Coin replicas for wall decora- 
tion. Write: Earl's Gifts, 817 New York. 
Martinsburg. West Virginia 25401 

1909-VDB LINCOLN $1.25. Price List 
25с. Village Coin Shop. Dept. P. Plai 
stow. New Hampshire 03865. 

GOLD Penny $1.00. 100 Foreign coins 
$3.95, Bells. Box 276. Tolleson. Arizona 

ТЕМ Indianheads $3.15: Five V-Nickels 
51:50: Silver Dollar $2.95: 
Coins Wanted! Fairway. 121-1 
York 10580. 


SUMMER Reductions Extended! Ter- 


rific List 15c. Nelson. 346-R. Rye. New 
York 10580. 


GOLD COINS of the World. Beautiful 
low prices. Plus thousands of United 
States Coins, Free price list. Please send 


long. airmail envelope. self-addressed 
stamped. Silver Center, Box 22171-5 
San Francisco. California 94122. 


LINCOLN CENTS] 


SCARCE DATES (Circle Dates Wanted) 
nn 


TIPSICO COIN CO. 
6837 Kiami St, Tucson, Arizona 85715 


in offers: Bright uncireulated | 
ихе Dolar over AU yes 
г Colection at 23, dii 


e Mustrate Cats 


UDINI Magic Catalog 
est!! Our Sist Anniversary!! Rush 
Free Secret ick included!! House 


PS70, Е! le 
Me Floride 3330 Р810, Fort Lau 


ORLD'S finest professional magic 
г Novelties. Giant illustrated cata- 
0с. Top Hat. Evanston. Til. 60202 
MPLETELY illustrated 84 Page 
logs. 35c, Manhattan Magic, Box 


] SENGATIONAT Mi 
ined, perform. 
Fernandez. Box 


World's 


ic "Tricks fully 
them right away. 
1204 Station A. 


nto 116, Canada, 


nyone expert. Imitate any bird in 
es. Send only 8100 for two war 

complete with directions. Novelty 
quarters. Dept. PS. 4300 East Main. 
mbus, Ohio 43213. 


) 500 Tricks. 

y! Send 10с for catalog 
t magic for pocket. parlor, 

las Magicland, Dept. 12. 
15201. 


Dalla: 


AGIC Catalog. Worl 
s (340) pages $250. 
eurs, professionals, Kanter’ 
h dai at, 

EE 
c. Box 39, Evanston: Til QA. 


COINS & CURRENCY 


RREL of Pennies found on ranch! 
before 1956 (mostly 
ihheads! 50 


"S" )—includes 
mixed $200. Harris. 


Calif. 95050. 


E 
IesTPDS, Bedrin 
A Northeast 125th, North Miami 
да 33161. 


DIANHEAD Cents. V-Nickels. 
rent $198. New $200 Bill $3.75. 
'*. Carlvle. Tilinois 62231. 

)W to Keep Track of Your Coins 
| only 25c for the most helpful com- 
Coin Check List and Record Book 
the market (49c value), Has 114 
s and is illustrated. You will also 
үе à copy of the most Interesting 
collectors catalog available апу. 
e. Littleton Stamp & Coin Co.. Ine.. 
KT-2. Littleton. N.H. 03561. 


)MPLETE U.S. List:—cents to silver 
rs + supply list — $1000.00 Bank- 

25c, Schultheis. Box 1818. New 
: Park. New York 11040. 


) INDIAN And Lincoln Cents, 1920' 
older $5.00. 40 Mixed Buffalo Nick- 
55.00, Wesiey Rood. West Union. 


Eight 


EE Buffalo Nickel with Circulated 
Silver Dollar $3.00 postpaid. Neal. 


` Lib-l-erty 
cent $1.00. Coin Lists Free. Sayers, 
Unaka. Johnson City. Tenn. 37601 


(CIRCULATED 1955-5 


‘SCARCE "DATES 
Lincoln Cents—15e each 
өг ыт тр 17р JP IRD 1 
188 29D 208 ZIP 258 26Р 27Р. 

$o mh 295 30D 30 210 
AGS MD MS ITD ЕН 
sn E 
ds ds 
jM Mour Shipment—Satis- 
faction Assured. Orders un- 
er 3.00 add 20e postage. 

MONTEREY COINS, 
Box 10268, 

Alameda Branch, Albu‘ N.M.87114 


52 STAMP COLLECTING 
"RARE Stamp Free! Also new packet 

Aden to Urundi, with Kennedy. Trian- 

les, Space, Sports, Ships. Dogs. Cats, 
eptiles. Plus others, All Free. Send 10c 

for RIT Empire Stamp Co.. Dept. 2 
оп! 


Avenue ^t 

NUDES set A 
10c. Atlas. Plainfield. Racine. Wisconsin. 

ONE Cent a Stamp. Write for a Jumbo 
book of foreign stamps at 1с each. 
mounted in Scott order. Bullot Philatel- 
ics, 6815 Bay Parkway. Brooklyn, New 
York 11204. 
RUSSIA 


"Brooklyn, N.Y. 


High-Value Collection, 31 
different Russia—some over 50 years 
old! Commemoratives. Czarist Issues. 
Airmaiis. Catalog price $2.99. Special 
Get-Acauainted Опег ali for oniy 10с! 
E. Harris. Dept, 00-6. Boston, 
wssachusetts 02117. 
50 YEARS Old. fifteen different Unit- 
ed States, over fifty years old—10c with 
approvals. Jaxon. Box 145-8. Brooklyn. 
New York 11230. 

225 STAMPS FOR ONLY 10c! Au 
mails. Pictorials; stamps from strange 
countries cataloging up to 25c each! 
Plus unusual stamps to examine. Buy 
any or none, return balance. cancel ser- 
vice anytime. MYSTIC STAMP CO. 
Camden 55. New York 13316. К 

ABSOLUTELY Pree United States Mint 
Souvenir Sheet When Requesting United 
States Approvals. K&B. Box 70. Brook- 
iyn. М.Ү. 11223. 


AFRICA. 25 beauties, 106. Appro 
als, Gorliz. Вох 1818CS. ‘Naples. Plori- 
ia 


YOURS FREE! 20 Almost Rare Stamps 
from 12 Lost Nations—Most а Half-Cen- 
tury Old! Nations overrun by invaders 
and never freed again. Stamps so ap- 
pealing that experlenced and beginning 
Collectors alike will want them. You get 
110 other stamps from Britaln's Lost Em- 
pire plus illustrated Album to keep as 
a Bonus should you buy $1 from our 
Approval Selection. Or return Album and 
110 stamps with selection and buy noth- 
ing. Cancel Service anytime, But Lost 
Nations stamps are yours to keep! Send 
10с for postage while supplies last, Ken- 
more. Milford LN 590. 03055. 


ITED STATES Coins! All types 
d Grab-Bag style. Values $6.00— 
0. Send $4.00. Coin Surprises. P.O. 
532. Dearborn. Michigan 48121. 


QOSEVELT Dime Specials. All Very 
| Or Better. 19495-80с, 1955-$1.50. 
D-65c. 19558-40с. All other dates are 
each. Complete Set of 55 Different 
| Album for $14.50. Satisfaction 
'anteed, Bryson Inc. 612-B White, 
do, Ohio 43605. 


GIANT Stamp Collection includin 
Astronauts. Satellites, Moonrockets. Boy 
Scout issue. complete U.N. Set. recent 
Olympic and Sport issues from many 
Countries. ete., Plus Big Stamp Diction- 
ary and Approvals. Everything. lüc. 
Stampex. Box 4TRP. White Plains. N.Y 

UNITED States commemorative collec- 
tion containing 33 different—10c. Ap- 
provals, White. 5i6-W Avenue L. Brook- 
lyn 30. New York. 


80 DIFFERENT U. S. Stamps. Includes 
1943 Flag Stamp of occupied Nations. 
Oniy 250, ‘Approvals included. Willett 
Co.. Box 338-Y. Yorktown Heights. New 
York 10598. 

100 DIFFERENT United States 
Stamps. Ошу 25c with U.S. Approvals. 
Shelron. Box 5471C. North Miami. Flori- 
da 3318] d 

WOW! 110 All different Germany lüc. 
Commemoratives. Airmails, High Values. 
Biz catalog bargain lists. Also. fine 
stamps from our approval service. which 
уой may return without purchases and 
fancel service at any time. Jamestown 
Stamp. Dept. AI0PS. Jamestown. New 
York 14701 

FAR East Assortment—Viet Nam. Ja- 
pan. Korea Formosa and others опу 
Wc with world wide approvals. Clark 


Stamps, Dept. 58V. Muskegon. Michi- 
gan 49444. — 
10 DIFI NT 19 Century U.S.— 


10c. Foreign and U S. Approvals Accom- 
pany. Free Premiums. Shellmar 2015 
Shore Parkway. Brooklyn. N.Y. 11214 


FREE: Big Bargain Catalog—New Edi- 
tion listing thousands of bargains in- 
cluding U.S. & B.N.A. stamps. packets. 
albums. accessories and supplies. Also. 
fne stamps from our approval service 
which you may return without pur- 
chases and cancel service at апу time. 
Jamestown Stamp. Dept. E100PS. James- 
town. New York 14701 


RARE Old US. Famous 
Flags. Commemoratives оп approval. 
Gift with approval purchase. 10c hi 
dling. Metropolitan Stamps. Box 312- 
PNC. Jackson Heights. New York 11372 

"SPACE" Fantastic Collection: 10c! 
Approvals. Shaw. Drawer E-172. Monte- 
ай 35115. 


‘Americans. 


logue’ Kloster San 
Diego. California 
EE—Mint British Colonials from 


Sabah. Seychelles. Tristan Cunha, Sara- 
жак. Negri Sembilan, Cavmans. South 
Georgia. Free with Approvals. Viking. 
Great Neck 5 New York. 


SEND only $c for valuabie 32 


age 
booklet "How to Collect Stamps? which 
is loaded with expert advice. You will 
also receive a world wide collection for 
over 50 different Singapore. Chad. Gre- 
паба. etc, Littleton Stamp & Coin Со 


c. Dept CQ-2 Littleton. N.H 
PREE—Pifty Different Australia when 
requesting approvals! Send 8с postage. 
VALUE. 10209 Tenbrook. Silver Spring. 
Maryland 20901. 


50 DIFFERENT Canada. 10с with 
provals. Oroszky. P.O. Box 1, 
Ontario. C: 


“INVERTED Error" Dag Hammar- 
gold, $e it. approvals, | Belmont 
Stamp. Washington. D.C. 20015. 


100 OLD Ej. Stamps between 1861 
nd 1935 $1.00 Rousch Stamps. 423 
Shepard. Mansfield. Ohio 44907. 
FREE! 55 different including trian- 
gles. space. others. Nice approvals. 
L Baird Ps-26. Box 8128. Portland. 
Oregon 97207. 


300 WORLDWIDE. Fantastic Value. 
Introductory offer 25c. Fabulous Low 
Cost Approvals. M & M Stamps. Dept 
А. Box 221. Plainview. New York 11803 


COLORFUL Collection Birds, Flowers. 
Animals. Three Mint Sets 10с. Approv: 

is. Dealing. Box 185. Long Lake. Minne- 
Sota 55356. 

‘GREATER GERMANY Complete Cata- 
logue i0c. Unhinged. Mint. used. Sets. 
Singles, "Eie 866, Evergreen, West 
Hempsti ork 11552. 

FREE Stamps with UB cOmmemur 
Lives and worldwide approvals, Send 10c. 
Fran's. Вох 367PS. Raymond. N.H. 03077. 

VAN Gogh Gold-Framed Paintings. 
Multicolored complete postage set, Pree! 
Approvals Requested. Frija. RFD 1. Box 
151A. Red Hook. New York 12571. 

SOUVENIR Sheets Czechoslovakia 
1937 Plus Japan 1947 Plus Jugoslavia 
Set 25c. Approvals. Kingman. 65 Page, 
Yonkers. New York 10704. 


250 DIFFERENT US 
tyes with approvals 
rd Lane, 


‘commemor: 
$100. Carstamps 
Fort Smith, Ar- 


12 Mockingbi 
Kansas 72901. 

2.000.000. 2с 
and up. Free duplicate exchange to regu- 
lar customers. Belden, Box 4115C, Dear- 
born, Michigan 48126. 

TEN Different Nudes: 20c. Approvals. 
Stamp Farm. 2523. Oxford. Wi 53952. ` 

HITLER — Infamous Commemorative 
Set, 25с, Approvals, Tannuzzi, Box 76241- 
E. Los намаа зи 


Amazing new 
jan builds. p олана, Са" 
у. Country by Country. Only 50c weekly, 
Ware. Monroe 10. CIE 06468. 

FRENCH Art, “Savoie ] 
Request Worldivide Approvals. 
Stamps. 655 Forbes Street, East Hart- 
ford. Connecticut 06118. 


CLOSEOUT Sale! ' 


Unbelievable low 

lue pack- 

г . Persile. 436 N.Y, Ave.. 
Brooklyn. New York 11225. 

FREE— Beautiful mint high-value set, 

to introduce our exciting worldwide ap- 

т nd 10с mailing. Stamps. Вох 


L nting 
nm Williams Stamps, Box 128 
Pawtucket, Rhode Island 02862. 


120 WORLDWIDE with approvals 1007 
Te LaDows. 631 N.W. Tist Ave.. Holly- 


‘our Duplicates! (Toward 
Our Foreign Approvals.) Complete In- 
formation 10c with Approvals: NFK. Box 


98-5. Newton Highlands. Mass. 02161. 


Giant Beau- 
. Tiget. Box 


ties. others. 10c, Approva 
1496. Denver. Colorado 8020 


“APPROVALS of quality at unbeat- 
able prices, Global Society. 558AG East 
Oakey Boulevard. Las Vegas. Nev, 89105. 

50 DIFFERENT Latin. America 10c 
with “approvals, Quynn's. Scotland, 
Pennsylvania 17254. 

10 CANAL Zone 25c, Approvals. 
Merkel, 30 Grandview, South Hadley 
Falls. Massachusetts 01015. 

WORLDWIDE Packet Free. Penny ap- 
provals. Froehlech, Box 7. Waukegan, 


LIQUIDATING ‘Tremendous accumu- 
lation. Collections. lots. miscellaneous. 
Lists Free. "Alatalo. Maynard. Massa- 
chusetts 01754. — = 

BETTER GRADE US. stamps. Rel 
ences. Borgin. Box 502. Alturas. Cali. 
fornia 96101. - 

35 FASCINATING Pictorials 
ent countries 15e: Discount appro 
Fisk. Box 35. Elmhurst "A^ N.Y. 11374. 

SENSATIONAL С! ince, Forty Dif- 
ferent "Packets. $1.00., No approvals. 
Norge Company. Wyckoff. N.J. 074 

50 DIFFERENT Old U.S. Revenue 
Stamps 50c. Күт? Stamps. Box 


5c. Request 
Approvals. Box 41558. Tulsa, 


34104. 


500 DIFFERENT, Stamps $1.00 with 
approvals. Smith. 508U Brooks, College 


Stamps. 


NEW Issues—Free Weekly Tllustrated 
list. Brooks. 2601-P Avenue "U." Brook- 
ivn. New York 11229. 


‘have more umi 
e. here de 
1. 


sented alr | 
Stes ganze Kiz 
SCA popat 


‘or forelien 
5321 Flemming, 


MEYERS, Rimoni Ca basoa 


54 RADIO, TELEVISION, 
HAM EQUIPMENT 


33c TUBES. Radio & TV! Free List. 


ce a il gornel. 4217-8 University, San Diego 3 
50 DIFFERENT 0.5. commemoratives, GOVERNMENT surplus electronics, 
15c. Approvals. Cambridge, Box 231l. — gadseteers illustrated catalog. 280. 
Heath. Ohio. 43955 Meshna. Nahant. Massachusetts 0190 
EXCHANGE. Send 100-200 different — LINEAR AMPLIFIERS: “Hawk 
gamps with 2c, Receive different. John ^ жану 39895. "Raider — 100 watts = 
Patterson. Lancaster. New York 14088. 3199.95: s Maveriek-380"—250, watts. = 
25 DIFFERENT South America! t PF tee er A 
Sharp! 10c with approvals. Box 634-5. 12, Voli mobile - $9995: “Bandit II 


Station A. Richmond. Calif. 94808. 


beautiful world-wide approvals. Stamp 
Center. Kennebunk. Maine 04043 


cycles. (Illegal Class D 11 meters.) Deal- 

er inquiries invited. D&A Manufactur- 

ing Co.. 1217 Avenue C. Scottsbluff, Ne- 
iska 89361. - 


RUSSIAN Space Collection 10c. with 
Russian Approvals, Snedco. Waldwick, 
New Jersey 07463. as 

FREE Surprise collection sent with ap- 
provals. Jay. 1184 Union, San Francisco 
941 


FREE Nudes! Five different nude 
paintings plus beautiful selection on ap- 
proval. Just send your name and ad- 
dress to Roll. Dept. PS9. 15900 Trask 
River Rd.. Tillamook. Oregon 97141 


FREE Electronics catalo 
bargains, Edu-Kits, Dep: 
Hewlett, New York 11557. 


55 HI-FI, STEREO, 
ELECTRONICS 


SLEEP-LEARNING Kits — endless 
tapes, timers. complete outfits. Catalog 
free. SLRA. Box 24-58. Olympia. Wash- 
ington. 


Tremendous 
ent C-727A. 


STAMP Grab Bag-All colorful Topi- 
cals. 10c with Approvals. Stampliner— 
Box 1375. North Bay, Ontario. 


SAVE! Enjoy Stereo Speakers You Can 
Build Easily. Information Free. JSC. 
Box 75303. Oklahoma City, Okla. 73107 


OCTOBER 1970 | 163 


ELECTRONIC _ kits— 
amplifiers—psychedelic 
metal detectors—color 


ЗОШ Custom Cases, at home for 

ront. е sul 

Materials, instruction everything. Eres 

Home Business Details. CSCC. 6961 
, Hayvenhurst Avenue, 

California 91406- E iie 


FREE —FREE—FREE 
FREE-—FREE FREE FREE 
SEND in for your FREE one year sub- 
scription to Olson Electronics’ fantastic 
value packed catalog—unheard of low 
low prices on brand name speakers 
changers, tubes. tools, stereo amplifiers. 
tuners, CB and other values. Credit plan 
available. If you have a friend interested 
in electronics, send his name and ad- 
dress for a FREE subscription also. 
Olson Electronics. Dept. KJ. 260 S. Forge 

St.. Akron. Ohio 44308. 


56 PHONOGRAPH 
RECORDS, TAPES 


CATALOG—CASSETTES, АП 
Al Artists. at Fantastic Dis- 
counts!! Al Roseman. Р.О. Box 16083 
Philadelphia, Pa, 19114, : 

TAPE Recorders. Tapes: blank or pre- 
recorded. Catalog 25c. Tower. Lafayette 
Hill. Pennsylvania 19444. 


WORLD'S Biggest Wholesale Supply. 
Buy from 10,001 U.S.A.. European Japa- 
nese and Hong Kong Wholesalers. Many 
зот wboesalet we your own im- 
Punters Opportunities, Bor TOE AO 
land. Michigan 49424. 
topographical modde, di 

‘apical mode 
vestment m Cutawl Мас 


Toom, Raise 
way, Charlie 
С, Bushnell, Florida 


тири, Dropship merchandise. Automo- 
biles. Worldwide imports. Hongkong 
clothes. Free details. International Buy- 
ers, Box 19386-Р85, Portland. Oregon 


FREE Catalogues. 2000 hard to find 
unusual records. Rose's. 128 Breckin- 
ridge. Louisville. Kentucky 40207. 

CASSETTES. Cash In on a tremendous 
All-year round market. Send for lowest 
pricing and details. Include $1.00 for 2 
cassette samples. “Dictation Products. 
P.O. Box 87, DPJ. Hallandale, Fla. 33009. 


57 MUSICAL 
INSTRUMENTS 


LEARN Banjo-5-string Bluegrass, No 
music. Makes learning easy. Pree details 
Blaylock, Box ‘Marieti 30060 
VIOLIN and Guitar makers—send tor 
latest Free Catalogue of woods & acces- 
зопіез. International Violin PS0, 414 East. 
Baltimore St.. Baltimore 2. Md. 


VENDING Machine Catalog. Rake, 
523 PS Spring Garden. Phila.. Pa. 19123. 

EARN Money raising fishworms for 
us. Write: Oakhaven-43, Cedar Hill, 
Texas 15104. 

MAGNETIC Sign Shop complete with 
Vac-A-Matic machine and supplies. 
Rapidly growing demand earns 900% 
profits at home! Nationwide Plastics, 

"nt 


TB. 4200 N. Panamint. Los An- 
zeles. Calif. 90065. 
$25.00 HUNDRED Addressing. Pos- 


sible Year ‘round. Special Information 
included. 25c and self-addressed stamped 
envelope. Cove. 627-BF Franklin, Cleat 
ter. Florida 33517. 

MAKE $10.00 Hourly. Demonstrati 
portable sandblaster. Yaka. Box ОТЕ 
Houston. Texas 77006. 


WHOLESALE. All Instruments. Cata- 
log. Instruments, 406 Е. 189th St. 
Bronx. New York 10458. 


LEARN Musical instrument of your 
cholce—easy! New home study tape 
course. Write for free brochure. Carver 
School. 7 West ist. Dept. 20, Hinsdale 
Tiiinois 60521. 


ACCORDIONS And Amplifiers. Excel- 
sior and other famous makes. Save 507; 
Buy Direct. Factory Distributor. Terms. 
Trades. New-Used. Free Home Trial 
Free catalog and Discount prices. Ex- 
celsior, Dept. P. 3147 North Luna, Chi- 
cago 60641 zem 

GUITARS. MANDOLINS. 
Complete stock of Gibson Mi 
tars. FREE 100 page catalogue 
accessories. Big savings. New York dis- 
Count prices. Send 506 postage. han- 
dling. Eddie Bell Guitars, 201 W. 49th. 
New York 100 

REBUILD А Player Piano! 
from Vestal Press, Ves! 


LEAD/Rock Guitar Course! 
Improvising, Di 
Patterns. more! $1.00 
‘Lexington, Mass. 02173. 
GUITAR. Banjo Making. books plans. 
wood. necks. tools. List 25с. Wildwood. 
510 East llth Street. New York, New 


‘York 10009. s 
VIOLINS. GUITARS, STRING, IN- 
STRUMENT MAKER MUSICIANS! IN- 
STANT STRAD TONE GUARANTEE 
OR MONEY REFUNDED DO-IT-YOUR- 
SGT. ROLEX USAP 
LAS VEGAS. 


Details 
13850. 


WHOLESALE Professional Guitars, 

Amplifiers, PA Systems. Free Catalog 
їп. Escondido. 

GUITAR Making Books. Imported 

Woods, Supplies. Accessories. Catalog 

25c. GUITAR CENTER, Box 15444 


Tulsa. Oklahoma 74115. 


58 _ SONG WRITERS 


POEMS set to music. Songs recorded, 
Send poems, songs. Crown Music, 49-P 
West 32. New York 10001. 

WE pay all recording costs on accepted 
material! Need new song material for 
immediate recording! 1354-PS Hancock 
St.. Quincy. Mass. 02169. 

SONGS, Songpoems Wanted for Radio 
Show. Hollywood Music Productions. 


6425-PS Hollywood Boulevard. Holly- 
wood. California 90028. 
POEMS. Songs, Wanted For New 


Songs and 
tracts, Royalties, 
1472-PS Broadwi 


immediate recording. Con. 
eiss Music Compan: 
New York. New 


POEMS and songs wanted by America's 
most popular studio. Tin Pan Alley. 
Brondway Productions Division PS. Lake 
Grove. New York 11755. 


POEMS wanted for songs 
Music Productions. Box 900 
ville, Tennessee 37204 


60 BUSINESS 
OPPORTUNITIES 


PREPARE Tax Returns—Housewife Jo 


‘Nashville 
Nash- 


JOIN "Money Getter's Guild”. Re- 
ceive hundreds, money-making. business 
building propositions. ideas. Work from 
home, projects. Pull year's membershi 
Only abc. Write: Digest. Postbox 839-5 
Long Beach. New York 11561. 


AILORDER! How, anyone сап pre- 
pare catalogs for, $8 рег 1000. | Free 
roof! Obie-MNJ. Brooklyn. М.Ү. 11219. 
MAKE 2 to 3 times your cost whol 
saling products. 3 
Specialties. Toys, "Novelties. Carded 
lerchandise . . . Guaranteed lowest be- 
low Wholesale prices. Free home busi- 
ness details. SMC 6963-SSJ. Hayven- 
hurst Avenue, Van Nuys, Cal. 91406. 
CLIP. Newspaper, items. $100-8500 
each. Details free. Walter. Box 1360-8A. 
Erie, Pennsylvania. 


MAEE durable building plastic easy. 
a . Fireproof. s 
Laboratory. Cedaredge. Colorado 81413. 

MAKE ic car signs. Write 

Route 1. PS-48A. Bardstown, Ky. 40004. 
I MADE $17,000 ON ONE DEAL 
YOU Can Too! Complete Information. 
United Box 6284-B. Marietta. Ga. 30060. 

ADDRESSERS And Mailers needed. 
Send Stamp for information. Lindbloom 
Sales. 3636 Peterson. Chicago 60645. 

DOUBLE Your Money Each Day! 
Don't believe it? Let me prove it! Free 
details! Sonidev, 69-298 Queens Blvd.. 
New York 11377. 

MAILORDER Selling: what. where. 
how. Doorbar. 3364 PS North West 35th 
Street. Fort Lauderdale. Florida 33309. 

$15.00 HOURLY Profit Own Business 
with one serviceman. Quickly learned. 
Easy to do. Operate from home. Few 
Hundred doilars builds your own nation- 
ally advertised business while continuing 

resent job. Investigate immediately be- 
fore your territory is taken. Free booklet 
explains everything. Send today. Then 
decide. Duraclean, СО-189. Duraclean 
Building. Deerfield. Mlinois 60015. 


BOOKKEEPERS earn $500.00 week. 
Operate Bookkeeping Tax Service. De- 
tails free. Universal Bookkeeping, Box 
664-P. Springfield. Missouri 65801. 

$70 WEEKLY—Home spare time. Sim. 
plified mail bookkeeping. Immediate in 
come—easy! Auditax, 34741D, Los 
geles 90034. 


1.000.001 MATL order opportunities. 
Free List! Specialty, Box 45S, Lakeside, 


TITESITES adjust eyeglasses, 60 sam- 
ples $10. Jaxhaus, 54 Congress, San 
Antonio 78214. 

EARN $700 Per Month Spare Time 
Tax Preparer with new quick-learn 1n. 
come tax home training. ‘Start now. Be 
Feady for January earnings. Full facts 
by шай по salesman, Federated Tax 
Service, 1536 Howard. Chicago 60626. — 

HOW And Where To Get Capital. 
Offers of $500 to $2 million, Free details 
Counselor=3, Kerrville, Texas 70028. 

SELL advertising specialties by mail 
107. "pront. Marketing, 147 Vivyen 
Bergenfield. New Jersey 07621. 

FREE Book: 996 Millionaire Ventures 
Odd; Unusual. Little-Known Businesses 
Write: National-3, Kerrville, Tex. 18028. 

IANO Tuning Learned quickly 
home! Tremendous Acidi Musical know! 
unnecessary. proved. Infor- 
Жоп free. Empire School Box Sa", 
Miami. Florida 33145. 

EARN $00.00 DAILY manufacturing 
Concrete Pence Posts. Practically no In- 
Vestment American, Excelsior Springs. 


"FREE details outlining easy way to 
Secure capital you need." Write to A.L. 
Enterprises Box 8106-A. Cranston, Rhode 
land 02920. 

BIG Money ng new greaseless 
donuts in kitchen. Everything furnished. 
Sell stores. Free recipes. Summers Ray 
Waseca, Minnesota 6093. 

BLACK Widow Spider Ranches needed: 
Big guaranteed market! Complete pro- 
gram $1.00 (Refundable). NBWC, Box 
260CPS1. Brigham City. Utah 84302. 

MAILORDER Book publisher wants 
dealers. Wonderful "drop-ship" propo- 
sition. Sample imprint circulars free. 
Neil Н. Tasker. Shamokin, Pennsylvania 
17872. Еи 

MAIL Baby Catalogs imprinted with 
your address to New Mothers for Big 
Profits! Details 25c. Volz-PS, Ypsilanti, 
Michigan 48197. 


Missouri 64024. 
CALIFORNIA MANUFACTURER 
NEEDS MAN to assemble our product 
and be local agent, experience unneces- 
sary. May start while presently employed. 
Five-figure income for responsible appli- 
cant, S.K.R.C. Manufacturers, 2347 West 
238th Street, Torrance, California 90501. 
BIG PROFITS with mail order cata- 
Prepare your own for pennies! Free 


Mail World Associates, 61412 
Biloxi. Mississippi 39530. 
NOW!!! Sparetime Income , . . Mai 


order... Free Details! Bates, Box 3223- 
BB Detroit. Michigan 48214. 


I MADE $40.000.00 Year by ae 
‘Helped others make money! Start 
$10.00—Free Proof! Torrey, Box 311 
Ypsilanti. Michigan 43197. 

LITTLE known part time service 
portunity earns $8 hourly. Needed 
tionally with tiny investment. $1 { 
report. Wilkey. 504 North Oak. Blot 
ington. Illinois 61701. 

MAIL Order Opportunities Gale 
Popular Advertiser Magazine! Sam 
loc. Labon, Box 54388—РБО—1ов . 
geles, California 90054, 


Мав, 02304." #9999 
MAILORDER! Маке 

ing home. Free report revi 

aire's trades secrete! Executive (IBI 


333 North Michigan, Chicago 60601. 

CLIP short newspaper items, To $1 
each. Details free. Foster. 272-1 
Brooklyn 11235. 

NEW: Canadian ой leases. $1.00 a 
Free information. Northern. Box 10 
A TM 

HAWAIIAN Perfume. Polynesian 
mance. will make you money, Det 
Free. Chandlers, Haiku, Hawaii 98 
15 13.1 amean 

HOW to make $1.000.000 in only | 
years! Details free! International. (P 
Box 11796, Atlanta, Georgia 30305. 

RICH money making ideas prod 
invention opportunity booklet $2,00. 
‘Ideas. 13802 Puritan, Detroit, Mich. 48: 

FABULOUS Profit!!! Growing bei 
sprouts full. sparetime. Write: TSO, Х 
288-PS. Gladstone, Oregon 97027. 

EARN $6 to $12 per hour sharpen 
saws and lawn mowers with АС! 
Sharpeners, Favorites of pros and ai 
teurs alike for over 30 years, Free 
erature—P.P. Box 4071 Station "C". 
Jose. California 95128. 


MAILORDER—Home Business Gu 
Receive hundreds money-making, bv 
ness building 
bership only 
Long 


BE AN AREA DEALER 
OR DISTRIBUTOR 
FOR the Electro-Pak Power Syst 
instant electric power from your car 
iruck—free information. Electro-1 
Distributing Division. Р.О. Box | 
Ruskin, Nebraska 68974, 


І Made 52.000.00 Monthly by ma 
order—evenings only. You can too! Fi 
Proof! Kingman, Box 723J. Montcla 
New Jersey 07042; 


SELL Books By Mail, Fascinatin 
Profitable! New. Illustrated Manual Н 


veals How. Details Free. Fred Smit 
Chestnut Grove—P, King. М.С. 210: 


START SMART! SAVE time and po: 
age. We will send your name and addr 
to over 200 companies—all eager to ru 
you complete details to help you sta 
and succeed in earning extra mone 
Pick and choose from minimums of 
mailorder and 150 other home incor 
$100 with mone 
artstart, Box 4 


ovportunities. Only 
baek 3 


Juarantee. 
ichigan 4 


10007: PROFIT 


ronzing Keepsak 
Free Literature, МВС Вох 11069-Р 
Kansas City 64119. 2 


EXTRA cash—Sell your photos, Re- 
port tells how, where, Color slide mar- 
et. Only $100. Steven Dell (54PS-10: 
Route 2. Box опір Мо. 63935. 

DISCOUNTS То 80% оп top mailorder 
items. Books. Printing. Wesley, Box 9-H. 
West Union. Iowa 52175. 


“INVENTOR offers patent pending 
carburetor for exploitation. superior for 
racing and general induction. Robert 
Kincade. 711 South 6th Street. West 
Monroe, Louisiana 71291." 


WHOLESALE —Buy 40°; To 5077 Off 
Retail—Same prices retailers pay!!! 
‘Thousands of name brands! Watches. 
cameras. jewelry. radios. phonographs, 
tape recorders. etc. Buy for yourself or 
resell at fat profit. Big wholesale cata- 
log. Confidential Wholesale Price List. 
Free details. Wholesale Merchandise 
Club of America. Dept. 70, 154 Jericho 
‘Turnpike. Floral Park. М.Ү. 11001. 

IMPORT-Export opportunity, profit- 
able world-wide mailorder business from 
home. without capital: or travel abroad. 
We ship proven plan for no risk ex- 
amination. Experience unnecessary. Free 
details, Mellinger. Dept. D269A. Los An- 
geles 90025. 

SECRETS! Mail Order Success. Inter- 
nationally famous expert reveals how to 
make home business fortunes. Begin- 
ners: Get free copy "Make Money By 
Mail.” Discloses free advertising. profit- 
able products. Mailco, 1554 Sepulveda. 
Dept. D269A. Los Angeies 90025. 


WANT To Make Big Money At Home? 
$10.00 profit in an hour possible with In. 
visible mending. Make tears. holes dis- 
appear from ciothing. fabrics, Steady 
year round demand from cleaners. laun- 
dries. homes. Details Free. Fabricon. 
1535 Ho Chicago 60626. 


INSTALL Burgi 


E larms without pre- 
vious experience or costly equipment 


Ann Мешеу made $5.500 last season. Big prot. Free details, Nasco. TIOTI 

Train at home. VA Approved. National ^ Massachusetts. . 0229А. Los An- 

Tax School. Monsey 12. N.Y. 10952, fetes soags. ir Der DIS. Los An 
3200.0 DAILY in Your Mailbox! Your ^ VENDING chine. 

Opportunity to Do What Mailorder Ex- Routes earn amai ча 


perts Do. Free Details. Associates, Box 
136-B. Holland, Michigan 49423. 


164 | POPULAR SCIENCE 


logue Free. Parkway Corporation, 113- 
BSB Ensor Street, Baltimore. Ma. 21208 


START Absolutely Amazing mailorder 
business! Advance. Box 24. La Grange. 
Tllinots 60525. 

A LAWYER Tells You How To Get 
Out Of Debt And Stay Out. Send for free 
details. Brigham Street House Publish- 
ers. Dept. P-2. P.O. Box 1684. Salt Lake 
City. Utah 8411 

SALESMEN. Jobbers. Routemen. Mail- 
order: Get Our Wholesale Catalog, Gifts, 
Toys. Novelties. Carded Merchandise. 
Details. Specialties, 1515A North Frank- 
lin. Colorado Springs, Colorado 80907. 

1007; PROFIT! lifetime 
‘Social Security Card: їс direct 
sell. mailorder, fund raising item! Sam- 
le. profit details. 25c. Volz-PSS. Ypsi- 
Vani? Michigan 48197- 

ESTABLISH Profitable Mailorder 
Business! Everything Furnished! Free 
details. Vikari's. Box 1312 PS, Salt Lake 
City. Utah M110. .. .  —  —— 

HUGE Profits! Mail order importing. 
Free information. ITIS, PS10. Box 454. 
Hollywood. California 90028. 

HOLLYWOOD  Cementcraft: Offers 
Highly Profitable Home Business. Ex- 

rience unnecessary. Unlimited Unique 
Pottery Designs Easily Made “Without 
Moulds, Bird-baths, Fountains, Wishing- 
Wells. Water-falls. etc. Chemical Color- 
ing Fromulas. Marble-glazing. Free il- 
lustrated Brochure. Concrete Facts. 602 
Athens Street. Al 

MAIL Order — sell Books — part, 


fuil 
time — fascinating profitable — details 
= Jobre. Box 27. Great Neck, N.Y. 11023. 


NOW you can own a famous Nation 
cooperative distributorship in а bill 
dollar consumer market selling natio 

for $5.000.00 without investin 
dime of your money. Details fre 
American “Houseware Company. 94 
Wilshire Blvd... Suite M-I. Beverly Hil 
jorni 


DRAFTSMEN! Operate Own DRAF" 
ING SERVICE: Full, Part Time; E 
perience Unnecessary; | Free „Detail 

berts Company, 1141 Circle Но 
Baltimore «Меда 21204. 


NCI AIRI Make dozens of 


different lawn 
g and garden items, 
Sell easy-to-make bird baths, 
stones and other concrete i 


urns, pati 


catalog. "Opportunities. & Instruction" 
and other literature. 66 pages. 
SPILLMAN, Box 7847.PS, 


Columbus, Ohio 43207 


ааа 
61 МОМЕҮМАКІМС 


OPPORTUNITIES 


EARN More than many professional 
men! $1000 monthly operating mail or- 
der Collection Agency. Continental. Box 
2023-В. Des Moines. Towa 50310. 

MAIL Baby or gift catalogs. imprint. 


Big profits! Details. $1.00. Krefski. 
609-B Lee. Plymouth. Penna. 18651. 


SPARE Time cash. Sell Famous Han 
over Shoes, Actual samples and sales ki 
Free. No experience needed. No age limit 
Lowest prices for highest quality make 
selling easy. Every man a prospect. Bi 
daily commissions. For full details, writ 
Hanover Shoe. 655 Carlisle. Hanover 
Pennsylvania 17331. 


ARE Time Cash—Sell Advertising 
‘Matches—every business а pros- 

investment—no ' experience 
, repeat business. 
erhouse selling kit with new com- 
catalog Free. Quick sales—big cash 
missions. Dept. PA 1070, Superior 
7530 Chicago, 


Greenwood. 


jpment. 
ois Research Farms. Dept. 
‘ington, Illinois 60010. 
сору of world’s leading contest 
azine! Write: Prizewinner, Вох 
St. Petersburg, Fla. 33133. 
"KE $12.00 Profit each dozen assem- 


SP-10. 


in every issue. Franchise Jot 
F, Box 1790. Newport Beach, Cali- 
Па 92003. — 
NSATIONAL Car Thief Signal. 
atning Seller. Samples for trial 
thwest Electric, Ave 650, Mitchell, 
th Dakota 57301. 

(OW TO GET RICH!!! Free "Money- 
cing Brochure"! Success Internation- 
Box 2447-B, Livonia, Mich. 48151. 

j ACTIVE Franchise Opportunities 
lable all over USA. Brochure details 
ranchise chances for you to have 
r own business tied with successful 
ional Companies, Send name, address 
ү. Stewart, 1085 Walnut, Des Plaines, 


SELL Lifetime metal social security 

tes. Big profits. Sample and details 
ree. Н & Н Sales, Box 116PS, Rocky 
Face. Georgia 30740. 


SCIENTIFIC Massage: Big earnings. 


uncrowded profession. Learn spare time 
at home. Diplomas awarded. Free cata- 
log. Write: Anderson School. Dept. M- 


2С. Princeton. Illinois 61356. 

HIGHER INCOME. Security and Pow- 
er. 256 page Book Thinking Big" reveals 
SECRETS THAT MAKE MEN RICH 
=WB-123. Only $2.00. Daken Sales, 1281 
Middletown-Eaton Rd., Middletown. 
Ohio 45042. 

MAILORDER Knowhow, Free Catalog 
Roll, 15900 Trask River Rd.. Tillamook. 

n 97141. 
NS $5 hourly teaching kids to read. 
1100 West ‘Qs Wilmington, 


$200. Plywood 
(Scrap) Details 25c. Novelties, 610 So. 
24th. Elwood, Indiana 46036. 


MULTIPLY your moneymaking pow. 

Greater wealth through our “по 
inventory" mail-order INCENTIVE plan. 
Kapco. 3515-1, West Market. Louisville. 
ea 

8MM MOVIE Camera Owners: Earn 
up to $100.00 week part time. Start im- 
mediately. Complete Guide $1.00. Ач ап 
Richards Co., 710-PS Division Street. 
Gloucester City, New Jersey 08030. 

MAKE MONEY With Government 
Surplus. Send $1.00 for booklet. The 
Caroline Co., Inc. D2, Р.О. Box 9387. 
Metairie. La. 10005. 


1015 60016. 
Lr Newspaper items. 100-450 


Details free, Walter, Box 1360: 


EPAIR WATCHES for profit, Learn 
home, Free sample lesson. Chi 
ol. WKA, Fox River Grove, Tilinols 


ROFITABLE SEE Business Op- 
anita re Free Particulars, Publisher, 
ELL your TUN eot lells how; 
re, Only $1.00. Lamco Sales. Dept. 
0, 186 New Haven Ave. Derby. 
necticut 06418. 
ELL your photos to Publications! Re- 
t reveals how, when, where, $100. 
dewinds, 3401 W. Caracas, ‘Tampa. 
rida 33614-рв. 
OW to Make Money Writing Short 
agraphs! No tedious study! I tell you 
to write, where and how to dell 
supply lists of editors buying from 
inners. Small checks can add up to 
thwhiie extra income, Write to sell, 
. Send for free facts. Barrett. 


REE, 206 Easy ways to make money 
ing orders for exciting new products 
pare time, Send name, age, for 5 
ths free subscription. Opportunity 
zine, 1460 Hancock Center, Dept. 


UGE PROFITS selling unique sport 
ches and fight chronographs from 
log, Watches are air mailed to your 
omer from Switzerland. Write for 
e sales kit. Lucas Enterprises, DIO, 


PERATE a research agency in your 
пе. I'll show you how to write tax, 
It, bank, credit, and 21 other needed 
orts in your spare time. How to sell, 
1 them, and collect $$$ from mer- 
doctors, banks. etc. Send по 
ney; get free particulars. Dalacraft-3. 
rville, Texa: 
(ROUND Floor » PETI in an En- 
ving business of your own—spare 
e or full time. One piece of raw ma- 
al costing $3.75 will produce products 
th $180.00! Free particulars! Write: 
mer, Room CE-i-H. 1512 Jarvis, 
cago. Illinois 60626. 
(QW То Make Money Sketching Pho- 
Free Information, Gem, 365 Long- 
, Shelton. Connecticut 06484. 
ЕСЕЗБІОМ? Make extra money wri 
short articles. Booklet tells how. 
ere to sell. Send $1.00 to Eckart Sales. 
X. PS-1070, 737 Sunny Hills Road. 
lerton. California 92632. 
EW! PORTABLE MACHINE STAMPS 
i PROFITS! "Engraver? lifetime 
ial Security. metal plates. Door. Auto, 
Plates; over 100 different Items! 
table— operate from home ог саг. Big 
fits selling through agents. to stores. 


l order! Rush name. address for 
EE Sample Plate, Catalog, "Big 
пеу" Book, Perma. Dept. CL-97. 

NE. 6th Ave. North Miami 


ch. Florida 33162. 
SILL inflation! Discover 7990 Success- 


THERE'S Money in selling office sup- 
plies and equipment, full or part time. 
Steady repeat commissions. Free selling 


AUSTRALIA WANTS YOU!!! Govern- 
ment Assisted Passage. 50.006 Jobs. Lat- 
est Government Information and Forms 
$1.00. Special Reports on Employment, 
Business, Taxes, Housing, Education. 
Ranching. Farming. Teaching. Maps. 
Etc. AUSTCO, Box 3623-F, Long Beach. 
Calif. 90803. 

GOVERNMENT intelligence agency 
employment opportunities. US. overseas. 
Free information. Western Distributors, 
Box 6293-V. San Jose, California 95150. 


HEMAILS 25c $3.00 Monthly. Briggs. 
140-5 Carver Loop. 


Bronx, New York 


Monthly. Sidler. 2813C, 
go. Illinois 60652. 

RECEIVING — Forwarding. Monthly 
rates, Hedgpeth. 406-PS South Second, 
Alhambra. California 91802. 


“AUSTRALIAN Opportunities Fact- 
book Latest Government Inform: 
tion, Forms. and Employers List—$1.00! 
Special Reports on Employment. Paid 
Passage, Taxes. Housing, Social Life, 
Maps— More! "Australia." Box 17377. 
Montclair. New Jersey 07042. 


TEXAS Immediate Remailing. 1/25c, 
2/40с, 3/50с. 4/60с. 5/70c. 6-15/80с, 16- 
up/5c ea. Special services and arrange- 
ments, Ann, 415 Villareal, San Antonio, 
Texas 18210. 


ARTESIA. Calif, remails $25. B. Neel, 
Box 901. Artesia, California 90701. 


“PASS civil service, real estate, auc- 
tioneering examinations, Bulletins $1.00. 
Nationwide, 148 North Arcadia, Lexing- 
ion. Kentucky 40503. 


63 SPECIAL SERVICES 


TAMPA remails 20c. Mo. rates. 
327 W. Comanche Ave.. Tampa. 
ida 33604. 

CONFIDENTIAL. mailing. purchasing, 
banking. fines. alimony, etc. Mountain 


3D. 
Fior- 


Mail. Box 488. Frisco. Colorado 80443. 
INFORMATION On Anything. Fergu- NEBRASKA—Omaha Remails 25c. $3.00 
son Research Specialists, 83-45 Vier monthly Dak, 931 Bartels, Millard, 


Ave. Elmhurst. New York 11373. 


Nebraska 68137. 


RETIRED Army Veteran needs an at- 

torney to handle a workmen's compensa- 

tion case, James D. Williams ESG.. Р.О. 

New York, New York 10026. 
ATING Service! Any item, prod. 

uct. Jake Barraco, 418-B Gardner. South 
Illinois 61080. 


‘Australia Un- 
details under 


66 AGENTS WANTED 


Income. Business Loan 


LIFETIME 
outfit. Write Oseco. 3505-PS North Representative. Write: Financial, 28 E. 
Elston. Chicago. 60618. _ Jackson. Suite 1204-X2. Chicago 60604. 

LEARN the secrets of repairing Junk © — YOUR ‘business—Suits $1.50; 
batteries. "Fabulous Profits’ at home. Охо, osc: Mackinaws ate: Shoes 
Battery Shop. Rt. 1—188D Blythe, Cali- 1212c; Ladies, Coats, 40c: „Dresses 18e; 
fornia 92225. Ena! ous profits Catalog Prec. Nathan 

SHARP $$$ opportunity! One low-cost Portnoy Assoc.. 2109. velt Road, 


machine sharpens, serrates, knives. scis- 
sors. pinking shears. Earn $6-$9 hourly 
in spare time. Professional results with- 
experience. 
Grinder, 2100 Nielsen Bulldi 


‘Beaver 


LEARN ie -conditioning refrigeration 


correspondence tutoring licensed teach- 
ТУВ. 1202 ooklyn. М. 


ЕТЮ 


pant Books by „Май. d profit. 


= 
ployment! addresses. types of 
employment offered plus application 
forms, yours for $1.00. Jobguide. 89-295 
Queens Blvd. Woodside. N.Y. i1377. - 
‚ HOMEWORK. mailing circulars. Free 
details! Cam Company. Dept. 166-ER. 


Verona, New Jersey 0' 


MAKE MONEY AT HOME 


We pay top rates for addressing and mail- 
ing our sales letters! It's fun and e: 
АП you have to do [x address envel 
insert literature Into them and matt, 
erything furnished! Кат ax 
3150,00 per week or more. 
for detalis and application. 


SMITH PROMOTIONS 
BOX 2469, Dept. PS.2. 
NEWARK, NEW JERSEY 07114 


62 EMPLOYMENT 
INFORMATION 


REIGN and USA job opportunities 
available now. Construction, all trades, 
Earnings to $3,000.00 monthly. Paid 
Overtime, travel, bonuses. Wri! Uni- 
iU Employment, Woodbridge, Conn. 

OVERSEAS EMPLOYMENT . 
trala. Europe, South America, A 
occupations! $700-$3.000 monthly! Ei 
үе International. Box 29217-FJ. 

OVERSEAS Jobs. High Pay. Travel. 
Adventure. Directory of Over 100 Amer- 
itan Firms Now Hiring for Overseas 
Projects. $1.00. Transworld, Box 90802-F. 
International Airport, Los Angeles, Cali- 
fornia 8000 

‘AUSTRALIAT! AUSTRALIAT! Govern- 
ment assistea trangportation, Joba Ga 
оге! Handbook! Fres ‘Details! Wait 
IL Box 17-C100, Lafayette, Cal- 


Overseas Jobs. Con. 
struction, other Projects. Bonuses. Trav- 
el Expenses, Extras. International In- 
formation. 109. Cortez. Florida 33522. 


Little Known Businesses." Tiny in- 
tment, Giant profits. Free revealing 
ails, Agora, Box 1001-B. Albany, New 
rk 12207. 
ROFITS in Photography! How, 
at. Where. Booklet $1.00. Panorama 
Gifts, 7513 White Bridge Court, 
nover Park. Tilinois 60103. 
UICK Money! Create Decorative 
idles at home! Inexpensive "Manu- 
turing Manual.” Free Particulars! 
ycrafters. 28639 Barton, Garden City, 
igan 48135 
ASH Paid for newsclippings! $30.00 
ly possible! Steady demand! Hun- 
ds enjoying incomes. Free Informa- 
send stamp. Opportunities. Box 
43-MMO. Phoenix. Arizona 85011. 
ET World's Biggest Wholesale Im- 
t-Merchandise Catalog. Details Free. 
rldwide-A, Medina. Wash. 98039. 


AUSTRALIA WANTS YOU! Govern- 


ment Pays Transportation! Latest in- 
formation about Employment, Business. 
Farming, Housing .. - plus "Employers 
List" and Forms. Send $100 (refund- 


able). AUSTRALIAN OPPORTUNITIES 
HANDBOOK. Box 19107-FJ. Washing- 
ton. D.C. 20036. 

WORLD-WIDE . . . U.S.A. Jobs Gi 
lore!! Students. all professions and oc- 
cupations. Enjoy Paris. Rome. Tokyo. 
Mexico City, Miami, San Francisco. 
$700 00 to $3.000.00 monthly. Paid Over- 


time, Travel Allowance. Sightseeing. 
Free Details!! Write: Global Employ- 
s Calif. 84563. 


Chicago. Illinois 606 


EVERY man a prospect. Refundable 
sales kit offer showing line belt buckle 

Лаврз, money clips, cuff links, lapel 
[dentineaiion badges individualized with 
customer's name and emblems. Cap 
badges for trucking, bus. taxi, police. 
firemen, also postal, letter carriers and 
heavy construction emblems. Choice 4000 
emblems. Hookfast, Box 1088-PS. Provi- 
jence, R.I. 


FORWARDING — Receiving. Monthly 
rates. Confidential — Fast, Graham, 
Drawer Q-ps. Millerton, New York 1254 

REMAILS 25c. Receiving, forwarding 
Monthly rates. Laird, Box 26248PS. San 
Francisco. Calif. 94126. 

DICK'S Confidential Fast. Excellent 
Rates, Box 6171, Jose. Cali È 

CALIFORNIA. Confidential—reliable. 


a5c singles, $900. monthly. Ernest. 
2167K Ocala Avenue, San Jose, Cali- 
fornia 95122. 

69 CONTESTS 


FABULOUS opportunities to win cash, 
cars, trips, merchandise. Yearly sub- 
scription "Sweepstakes Bull 

ro Enterprises, Box 6654 
delphia. Pennsylvania 19149. 


70 AUTHOR'S SERVICE 


WANT Your Book Published? Learn 
how we publish, advertise. promote. dis- 
tribute. Many successes. Free booklet PS. 
Vantage. 120 West 21. New Yi 

'UBLISH: your book! Join our suc- 

Al ibjects invited, 

12 1 and aatia 
Tess. (е PSJ; 


e 
booklet. Carlton 
Fifth Avenue. New York 100 


WANT TO MAKE UP TO $100 A 
WEEK. spare time, and get free shoes 
for Ше. too? No investment. Rush card 
for free details, Mi K-198, 
Chippewa Fall 

WILL you test new items in your 
home? Surprisingly big pay. Latest con- 
veniences for home, car. Send no money. 
Just your name. KRISTEE, 121 Akron, 
Ohio 44308. 

PROFITABLE! FULL OR PART 
TIME. Represent. largest manufacturer 
of magnetic signs for cars and truci 
TRI! IC, 2640 Saddle, Oxnard, Cali- 
fornia 93030. 

ESTABLISH Your Own Business. Low 
Prices On Used Clothing. Shoes, House- 
hold Goods. Unlimited Profits. Free Cat- 
alog. Northwestern Distributors. 2129 
Norin Western Avenue, Chicago. illinois 


67 SALESMEN— 
DISTRIBUTORS WANTED 


EARN BIG MONEY calling on bu: 
ness-professional men. Send us their de- 
linquent accounts for collection. General 
Finance, Dept. PS.12 Columbia Bank 
Bldg.. Kansas City. Mo. 64106. 


YOUR free cop: 


of World's biggest 
Sales Magazine tells you how and where 
to make more money on your own in sell- 


ing. Write Specialty Salesman Magazine. 
Desk ‘North Michigan, Chicas 


FREE. 206 Easy ways to make money 
taking orders for exciting new products 
. . . spare time. Send name. age for 5 
months free subscription. Opportunity 
‘Magazine, 1460 Hancock Center. Dept. 
18-ЕЗ. Chicago 00611 

MAKE extra $25 to 875 s time! 
‘Take orders for double ai ion Bron- 
son Shoes. Men's. women's line for dress, 

play. Highest commissions. Shoes 
for yourself. Outfit Free. Bronson. Dept. 
222. Minneapolis. Minnesota 5540, 

BIG earnings selling Hertel Bibles. 
New 3-dimension cover. finest reference 
edition sells fast. Demonstrator fur- 
nished. Big commissions. International 


Book, Dept. Р, Box 118. Wichita, Kan- 
зав 67201. 

GOOD Man. Mature. Short trips 
around county. Part time. Excellent 


earnings. Write Cyclo Míg.. 3816 Dahlia, 
Dept. 179, Denver. Colorado 80201. 

OFFER new product—Safe method for 
empty aerosol disposal. SAF. CAN, BOX 
18746. Cincinnati. Ohio 45218. 


68 REMAILING SERVICES 


MIAMI remails 28с. Monthly rates. PS 
Marle. Box 1268, Gables, Florida 


CHICAGO remails 25с, $3.00 monthly. 
Jay. Box 57А. Berwyn, Illinois 60402. 


plete 'Austra-Book'" and Employers List 
Тоо. Unconditionally Guaranteed! 
“Austra.” Box 115J, Verona. N.J. 01044. 


MILWAUKEE — 35с Sing! $3.50 
Monthly. Jaymac, P.O. Box 2813, West 
Alis. Wisconsin 53214. 


MONTREAL Remails; Monthly Rates. 
Seville. Box 1121. Montreal 379, Canada. 


HOW TO MAKE 
MONEY WRITING 
Short Paragraphs 


No tedious study, I tell you what to write, 


Where and how’ to sell, and 
Editors "buying (гоша Рейїяпеге |. 
Sheek? add up to spare time income, Wri 
fo'sell, risht away, Send name for free facti 
BENSON BARRETT Dent. век 
$216 N. Clark si . 60626 


72 EDUCATION & 
INSTRUCTION 


HIGHLY Effective Home study courses 
in Electronics Engineering Technology 
and Electronics Engineering Mathemat- 
ics. Earn your Degree. Write for Free 
Descriptive Literature. Cook's Institute 
of Electronics Engineering, (Dept. 11), 
P.O. Box 10634, Jackson, Mississippi 
39209. (Established 1945). 


EARN Electronics Engineer! 
GREE. Mostly by correspondence. G.I. 
Bill Approved. Free Catalog. Grantham, 
1503 N. Western, Hollywoo: 


~ JOIN with thousands, Free Courses by 
Mail in the Torah or Confraternity New 
Testament. Please state your religion. 
Lamplight Studies, Box 88E. Brooklyn, 
New York 11229, 

GRAPHOANALYSIS—Learn scientific 
handwriting analysis for profit, pleasure. 
Free sample lesson, catalog reveals plan. 
Write IGAS, Inc. 325 Jackson, Dept. 
2GP-1. Chicago 60606. 

PREPARE now for money making ca- 
reer in real estate. Career School offers 
Complete home study course, Act today! 
Write: Career School of Real Esta 
Studies, 1825PS E. Seminole, Spri 
field. Missouri 65804. 


PIANO Tuning quickly learned with 


ly list ol 
any small 


home, study course, Diploma granted 
American Tuning School, Gilroy, Cali 
fornia 9! 


LEARN Auctioneering. Free Catalog. 
Reisch Auction College, Mason City 3. Та. 
GAME Warden. Government Hunter, 
Forestry, Park & Wildlife Service an- 
ounce, job openings regularly. Prepare 
at home for outdoor work. good pay, 
security. Complete information 
Write North American School of Conser- 
vation—Dept. P. Newpo 92660. 
DEVELOP Mind Power. personality, 
memory While asleep! Free details, 
SLRA. Box 24-SF. Olympia, Washington: 
FLORIDA College, Est. 30 years. Of. 
iers degrees via homesiudy. Informa. 
tion. Box 688. Palm Beach. Fla. 33444. 


LEARN Massage. Home Study Course. 
Free Details. Massage. Hox 190-PS, 


‘School 
home in spare time. Texts furnished. No 
classes. Diploma. Approved for Veteran 
‘Training. Founded 1897. Free Brochure. 
American School, Dept. X746. Drexel at 
58th. Chicago. Ilinois 60637. 


OCTOBER 1970 


WATCH Repair. Complete home train- 
ing. Diploma awarded. Pree sample les- 
son, Chicago School. Dept. WK. Fox 
River Grove. Illinois 60021 

LIFETIME  Ordinations. Officially 
chartered church. Send 25c for particu- 
lars. Church, Dept, PSM. 2207 Cardinal. 
Rolling Meadows. Tilinois 60008 

USED Courses! Books! List | 10c. 
Smith's. 124 Marlborough. Salem. Mas- 
sachuseits 01910. _. 

BIBLE & Seminary Correspondence 
Degiee Colleges Catalog! ($100) Box 
047. Morgantown, Kentucky 42231. 

USED Correspondence Courses and 
Books sold and rented. Money back guar- 
antee. Catalog free. (Courses bought.) 
Lee Mountain. Pisgah. Alabama 35765. 

BARTENDER Cocktail Waitress. Cor- 
respondence School. 7llc North Mag- 
попа. Orlando. Florida 32803. 

OPERATE, Collection Agenc 

!* Franklin Credit 


Little 
Roanoke. 


Degree! Request 
, Monroe, North 


Estate Broker quickly 

Economical Homestudy. Prospectus Free 
Howard Schools. Box 8585-B, Kansas 
City. Missouri 64114. 

DRAFTING (Electronic. 
Architectural) Home Courses 
Send $200 first lesson, Prior. Inc 
09 169 Street Whitestone. N.Y. 11. 

LEARN computer programming, $10.00. 
Selfstudy. 2328 Hannes St. Silver 
Spring. Maryland 2090! 

EXTENSION and Post Огай 
Awards in Philosophy. Arts. Sciences, 
Botanic Medicine, Homeopathy and oth- 
ers, 25 subjects. Curricular free. Alr- 
mailed $1.00 (refundable). Registrar. 
Sussex Coliege of Technology. Highfield. 
DaneHili. Sussex. England. 


WORLD's Largest wholesale stpply 
Buy from 7853 American. European 
Japanese wholesalers. Hongkong tailor- 
made clothes. ‘dropship catalogs. 
Hockbottom prices. Automobiles Free 
details. International Buyers. Box 16386- 
PS. Portland. Oregon 97233. 


BARGAINS! Buy Wholesale and 
low! Name Brands. Appliances. Furni. 
ture, Sports. Equipment, Televisions 
Cameras. Watches. Jewelry, Thousands 
More. Huge Discounts to $1000 on New 
Automobiles. All Makes. Free Details 
Write Today: Worldwide Bargainhunt- 
ers. Вох 730-B. Holland. Michigan. 

WHOLESALE—Buy 40% To 50, Off 
Retail—same prices retailers pay! 
Thousands of name brands! Watches. 
cameras, jewelry. radios, phonogri 
tape recorders. etc. Buy for yoursel 
resell at fat profit. Big wholesale ci 
log. Confidential Wholesale Price List. 
Free details. Wholesale Merchandise 
Club of America. Dept. 206. 154 Jericho 
‘Turnpike, Floral Park. New York 11001. 

HEARING Aids, Batteries. Wholesale. 
Catalog 25c. Fiston, Box 14E. New 
Preston. Connecticut 06777. 

SWISS Watches. huge profits. buy 
wholesale. Send 25с for details and 
prices. Totman Watches. star route 
Pickens. South Carolina 29671. 


80 ADVERTISING 
AGENCIES & SERVICES 


85 PRINTING & RUBBER 
STAMP OUTFITS 


92  MODELS—SHIPS, 
PLANES, ROCKETS 


SIMPLE-X RUBBER STAMP 
PRESSES, hydraulic operated, electrical- 

heated. Sizes 5°x8". 8"xlż”. 10x15”. 
tarting outfits. Orders for presses, sup- 
piles shipped day received. Free catalog 
ow supply prices. Custom Manufactur- 
ers. 406-PS. East Elm. Springfield, 
‘Missouri 65801. 


PRINTING Presses. Type. Supplies, 
Lists 6c Turnbaugh Service, Mechanics- 
burg. Pennsylvania 11055. 


‚ THERMOGRAPH Business Cards. 
ber stamps. samples. Write: Aztec, Dept. 
PO. 25 Victory Blvd. Staten island. 
New York 19701, 


SHIP and Yacht model fitting: 
construction Hull Kits: blueprints, 
50c for Illustrated catalog. A. J. 
Toc. tood Etowah Avenue, Royal 
Michigan 48067. 

ROCKETS: keal flying models—fi 
up to 2500 ft, New illustrated cataloi 
Single and ‘multistage kits. cones. 

launchers, trackers. rocket 
technical information. 
Estes Industries, Dept. 


service, 
Penrose. Colorado 81240. 


, SHIP Models, Kits. fittings 
books. tools. engines, motors. Big 
trated catalog 50с. Mass, residents 
3% tax, James Bliss & Co.. Dept. 


RUBBER stamp manufacturers sup- 
piles. Presses, starting outfits. Best 

ices, service. Catalog. Jackson Supply, 

x 443В. Franklin Park. Illinois 60131. 

- SAME Day shipment on rubber stamp 
supplies. Revised wholesale price ist 
OPI" rec Star Stamp Supply, 132 
Federal. Chicago. Illinois 60605. 

RUBBER Stamp Outfits. Supplies, 
Kiewiet. 2025 Barney Road. Kalamazoo, 
Michigan 49007. 


88 OLD GOLD, JEWELRY 
WANTED 


FREE expert assistance for mailor 
advertisers. Ratebook leading news} 
pers, magazines 25c. Chicago Advertising 
Agency. 28 E, Jackson. Chicago 60604. 


81 BUSINESS SERVICES, 
INFORMATION, 
MAILING LISTS 


PHOTOGRAPHIC RETOUCHERS are 
in demand, Quality for interesting. prot- 
юше. Easily learned, 
Hamilton Studios. 
‘Claymont, Delaware 19703. 
COLLEGE decree at home. Free cata- 
log. North American University, Box 
376, Salome. Arizona 85348. 


Corrector. rove 
EIS Details fice, 


PENMANSHIP 
oor penmanshty 
5 ox 2244-35, St. Louis, Missouri 


Osment, Box 2344-35. 
63114. 

POLICE Correspondence Studies, Free 
Information, National Police Studies. 
Box 112, Pleasant Grove, Alabama 35127, 

COLLEGE DEGREES by mail. Free in- 
formation, write Norman Publishing. 
Dept, 161, Box 3199, Pasadena, Califor- 
nia 91103. 


YOUR Name sent to 1000 importers. 
publishers, mailers, wholesalers, etc. on 
Our mailing list. Year, $1.00, Dixie 
Mailers. King. М. Carolina 27021. 


BUSINESSMEN. Shippers, Mailers. 
National Zip Code Directory ‘saves time 

id Money. $1.50 PPD. Scott Sales, Box 
6853, San Antonio, Texas 78209. 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


HIGHEST CASH for Gold. Jeweiry, 
Gold Teeth. Rings. Diamonds, Watches. 
Silver. Platinum. Mail Articies Tod. 
Free gift with Information. Chicago 
Gold & Precious Metals. 6 E. Monroe, 
Dept. 257. Chicago 60603. 


CASH Immediately For Old Gold 
Jewelry. Gold Teeth. Watches. Dia- 
monds. ‘Silverware, Platinum, Mercury. 
Spectacles, Free information. Rose In- 
dustries, 29-Y East Madison. Chic 


WANTED-—gold, silver, platinum (any 
form), mercury. coins. Information Free. 
Wilmot's, 1067 Bridge Street, Grand 
Rapids. Michigan 49504. 


89 WATCHES, CLOCKS— 
SALES & SERVICE 
WATCH and clock 


repairing books. 
Free Catalog. North American. Box 77- 
ВХ. Fox River Grove. Tilinois 60021. 


Route 138. Dedham. Massachüsetts б. 
SHIP models cabuog 25c, Scie 
Inc... 100 Monroe. Newark N.J. 0710; 
SHIP Model Kits—Schooner Ame 
Frigate Essex. etc, Fittings 
Books, 40 Page Catalog 50c. Model S| 
ways. Folio P. Bogota. New Jersey U 
TRAINS. Ship Models, Collect 
iomobiles. Hobby Supplies, 25¢ Br 


96 pai in Catalogue—Hobby 
plus. Box New Britain. Conn 
cut 06050. 

93 ELECTRIC TRAINS, 


RACEWAYS 


LIONEL Catalog 40c. Bulletin 10c. 
Trains Bought-Repaired. Mack Broth] 
2041 Chicago Ave., Chicago 60622. 


94 РОК INVENTORS 


INVENTORS: What is "anti-shel 
protection"? Should your royalty 
307. 6%? Are you serious inventor 


agreement reflecting protect 
lty your invention merits? 
"Invention Licensing and 


manual 
alty Rate Structure" will be invalus 


source of information on factors 
volved, Complete commentary on ва! 
license agreement, examples of royi 
Fate makeup, cash sale formulas, ini 
jon on ‘patents, pending 
steps to ‘patent application. directos 
for locating manufacturers, making 


tacte. Inventor-written. for, inveni 
$6.50 Postpaid. Inventors Manuals- 
Box asar nd, Sta., Miami, Flor 


33169. 


RUBBER Stamps. Any Copy. 4 Lines. 
$1.00, Phillips. Box 164B, Staten Island. 
New York 10314. 


USED Wrist. Pocket Watches—$3.00 
up. Pree list. Southern Watches, 7-PS. 
South Wabash. Chicago 60603. 


RUBBER Stamps. 3 lines. $2.00, Cata- 
log 25c. Tabco. Tomkins Cove. New 
York ings 


COLLEGE degree at home. Law. other 
subjects. Easy tuition plan. Williams 
College. Parker. Arizona 85344. 


73 | CARTOONING, 
SIGN PAINTING 


ADDRESS Stamp 85c. Signature $2.80. 
Сов. Carol's, Mcloud. Oklahoma 


84 PRINTING, 
MULTIGRAPHING, ETC. 


MAKE MONEY IN ART. Free bro- 
chure outlines 18 ways. Write American 
Studios. Dept. OM. Spring Park. Min- 
nesota 85384. 


BARGAINS. USED OFFSET LETTER- 
PRESSES, Mimeograph. Multigraph and 
Adding Machines. Write Dixiegraph 
King. North Carolina 27021 


LEARN Cartooning at home. "Key 
Cartoon Career." Send 25c hi 
'artooning, Вох G-3176. Colorado 

‘Col. 8090 

MODERN Cartooning taught by mall 
Write for free brochure. Cartoonerama. 
Box S-263. Branford. Connecticut 06405. 


E 
explains everything. Write 
Supply. Centertown. Missouri 65023. 


OFFSET Printing. Free 
Speedy Print. 1906 
Pennsylvania 19401. - 
SMALL Order Printing. Free Price- 
list. Wahle. 1947 Cornelia. Chicago 
Illinois 60657. 

NOVELTY Scratch Pads, 5 Assorted 
$100. Stevens Publishing Co., Astoria. 
Tilinots 61501 


catalog. 
iwede, Norristown, 


23 LESSON Compact Cartoon Course 
And Cartoonists Magazine $2.00! Toon- 
ers. Box 30367. Lincoln. Nebraska 68510 


PATRIOTIC bumper Stickers. 3 as- 
sorted $100. Stevens Publishing Co. 
Astoria. Ilinois 61501. E 


SIGN Painting. Matthews' big, new, 
18 lesson course $5.00 postpaid. Circu- 
lars Free. Sign Book Company, PSM 470 
Onk Street. St. Louis, Mo. 63119. 
$200.00 MONTHLY sparetime possible 
aking signs. posters. silkscreen print- 
arn ‘quickly—easy instruction. 
Everything furnished. Information (тее! 
Hampton 103-PS. Box 112. New York. 
New York 10012. 


76 DETECTIVES 


DETECTIVE Profession. Home Study. 
Lapel Pin. Certificate. Future. Box 4134 
Dept. CB, Los Angeles. Calif. 9004) 


77 LOANS BY MAIL 


1,000 GUMMED Address Labels . . . 
$1.00. Walts’. Box 966, South Bend. їп: 
diana 46624. 


GOOD Business Cards, Write: Goodall 
Printing. 68-A Joost. Sari Francisco. Cal- 
ifornia $4131. 


1000 GUMMED Address Labels. $1.00. 
Alros. Box 11083-В10А. San Diego. Cali- 
fornia 92111. 


1000 GOLD Stripe Adress Labels $1.00 
Bryce. Box 75954. Los Angeles. Cali- 
fornia 90005. 


FREE Literature; Address Labels. Busi- 

ness Cards. Prinüng. Rubber Stamps. 
Jordan's. 552 West O'Connor. Lima. 
Ohio 45801. 


OFFSET Printing. rubber 


imps. Free 


BORROW up to $1.600 By Mail. Money 

on your signature for any purpose. 

Write: World Finance Company. Dept. 

OW-0245. 620 Symes Building. Denver. 

Colorado 80202. 

BORROW up to $1500 by mail on cor 

venient terms! State licensed. Postal Fi- 

T. 200, Keelitie Building. 


78 INVESTMENTS 


SAVINGS Plan Details: $1. George 
Camp. 1068 Thomas E., Seattle, Wash- 
ington 98102. 


79 BUY IT WHOLESALE 


FREE . ,. Wholesale Catalog. Guns, 
Reloading ‘Tools. Clothing, Traps. De. 
Coys. Calls, Boats. Finnysports (PE. 
"Toledo. Ohio 43614. 
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price list. McCoy Enterprises, Burnet 
Texas 78611. 

QUALITY Labels. Printing. Stamps, 
Free Literature. Crowther's, 291-PJ. No. 


Oak St.. Orange. California 92667. 
PRINTING-Offset; Letterpress; АП 
type Business forms.  Details-Kapco, 
3515-1 West Market. Louisville, 3 
tucky 40212. 


1,000 EMBOSSED Business Cards $5.25 


Postpaid. Robert Gersh, Box 105. All- 
ston. Massachusetts 02134. 
POST YOUR PROPERTY. Signs 


11х14 100-$14.00, Sample 25c. Colonial. 
15-11b Myrtle. Glendale. N.Y. 11227. 
Also DRAWING BOOKS to trade. 


AMAZING Business Printing values. 
Quotations. Print Shop. Вох 576P, 
Greenville, Rhode 62828. 


ECONOMICAL Stationery. etc. 
log 25c. Golden: Box 64-321 
Florida 33164. 


CLOSEOUT Special men's self-wind- 
ing calendar watch, swiss Jewel move- 
ment. warranty. $10.00. Seneca, Box 164. 
Parsippany. New Jersey 07054. 


PATENT SEARCH SERVICE For i 
ders. Companies, Inventors. "Соп 
" ^ including copies of relaí 
United States patents rushed "Certi 
Airmail.” Free! Information. Wri 


2, 


Congress Patent Search Company, 911 
Дыр" Бшш. Washington. D 


COMPLETE — Watchmakers'-Jewelers’ 
Catalog $100. Bengall's. 17942 Ventura. 
Encino, California 91316, 


90 GIFTS 

FREE illustrated catalog, Unusual 
gifts and imports. Jay Cee. 7W10, Box 
466. New York. New York 10011. 


FREE Gift Catalog. Featuring the Un- 
usual. Write: Gifts Galore. 1572P Wil- 
lowdale. San Jose. California 95118. 


AMAZING Cigarette Holder! Turn 
built-in dial. Diminish smoke inhalation 
gradually—to zero! $4.95. E. Blyer. 52 
Clark Street. Brooklyn. N.Y. 11201 


PSYCHEDELIC Catalog of Psychedel 
ic Gifts. Over 60 Pages of Posters, Light- 
ing Effects. еіс, Send 50c to: Hole In 
The Wall. 6055-5. Lankershim. No. Hol- 
lywood. Calif. 91606. 


AN IDEAL GIFT 


Send today for 
this 6' roll type 
tape measure in 
a plastic case, 
built їп flash 
light, changeable 
battery and bulb. 


Total price 
$3.00 P.P. anywhere in U.S. Sy 


Please no C.O.Ds. or stamps. For- 
eign countries pay postage. 


ENON PRODUCTS 
P. 0. Box 173 Enon, Ohio 45323 


91 FOR THE HOME 


RARE. 1755 French map reproduc- 
tion. Great Lakes. Canada. New Eng- 
20'x24". Excellent conversation 


piece. den, library. in mailing tube $2.00. 
2880 Johns. Saginaw, Michi- 


PATENT Searches, including copies 
U.S. Patents, Inventors, ati 


» Airmail service! “Invention. Ri 
sinformation, Ev. 

free! Haywa 
Company. 1039F Vermont Ave. Was 
ington 5. 


eon pplication Financi 
Patent Search Plan. Global 
vision, 2420 77th, Oakland, 


PATENT Searches complete and thé 
ough, Related copies Air Mailed wi 
maximum speed, $6.00. Free (“Protect 
Forms" and ent  Informatior 
Write American Patent Search Compal 
Dept. 28, 711 14th St., N.W., Washir 
ton, D.C. 20005. 


PATENT Searches. professional pate 
development of inventions by Licen: 
Professional Patent Engineer and U 
ent Office Former Examiner wi 
staff of engineering specialists in 
fields of inventions. Expert searches р 
formed in the 0.5, Patent Office. Yo 
inventions and “ideas engineered ! 
maximum patent protection and great 
commercial value. Inventions develop 
by us negotiated for cash or royalt 
with our nationwide contacts. Send | 
free Protection "Invention Certificate 
and further interesting valuable Pate 
Information, George Spector, U.S. Pi 
ent Office Former Examiner. Woolwor 
Building. New York. 


FREE PAMPHLET: “Tips On Sai 

guarding Your Invention." Write: Unit 

ventors Service Company, 5 

X Thirteenth Street N.W., Washingtc 
D. C. 20004. 


U.S, Patent Office Searches, 204 Bro 
way, Room 3615. New York. Free Inve 
Hon Certinontes. “°° 0700 0707000 

PATENT Searches including Maximi 
ed, full airmail report and clos 
atent copies. $6.00. Quality searct 


expertly administered. Complete secre 
aranteed. Free Invention Protecti 
forms and 


"Patent Information.” Wr 
Patent Office Bear 
W.. Washington 


INVENTIONS wanted immediately | 
romoting on cash or royalty. Patent 
n-Patented, Free booklet outlines r 
alty rates, requirements. Write Kess 
Corporation. С-110-РІ, Fremont. Ol 


PERMANENT Furnace Filter of 
SCOTTFOAM Treated with DUPONT 
Thiuram. Free Details. The Sherrod 
Company. 14 Pimlico Road, Greenville, 
South Carolina. 


"INVENTOR'S PATENT GUIDEBOO! 

EXPLAINS How When Why of P. 
ents: Protect. search. prepare. file, 
Cense. sell. $2.50, Professional Press. 
Taxiera Road, Stoughton, Mass. 02072. 


4 IN 1 Weather Station. Light weight. 
compact. Directions included. $1.95 plus 
50c postage. Miller. Dept. 12C1. Box 143. 
Dover. New Jersey 07801. 


IMMEDIATE cash. for Patent App 

cations, free Patent Searches. Write | 

details. Universal Patents. 184-B Mari 
io. 


NVENTION PROTECTION by U.S. 
‘ent Office only $10. Complete details 


Dittofax, 5815-PS Compass, Los 
reles 90045. 
INVENTIONS WANTED 


NVENTIONS wanted. Patented; un- 
ented, Tremendous Manufacturers 
4 Global Marketing Service, 2420P 

d огт 
NVENTORE -Hundreds ‘of manufac- 
в have requested our assistance in 


ating marketable new products. Com- 
tree. 
Dept. 


te information 
serican Inventors, 


Institute of 
20С. 04 


jell your invention ‘or 
royalties! Our client manufac- 
"ers eagerly seek new items. Patented. 

ted. Financial assistance if 
roven, performance, 


sell your inven- 
patented or unpatented, until you 


Jive" Qur ofer. ‘Development 
wo Wall Street, New 


WES New он 79 == 


INVENTORS: Protect your ideas. 

Ucommended Procedure” Washington 
Ventors Service. 422-G. Washington 
afding. District of Columbia, 5. 
INVENTIONS Promoted.-For Сазһ— 
»yalty Sales with Manufacturer Con. 


сіз. George Sj . Licensed Inven- 
, Woolworth Bullding. New 


эп Engin: 
e wili develop. 


Е 

INVENTOJ зей 

ur idea or invention. patented or un- 

. Our national manufacturer- 

nts are Urgently seeking new lema 

highest outright cash sale or royal 

inancial assistance available. 

ertormance, For Pree ine 

54. Wall Street 

10 Wall Street. 
0005. 


INVENTORS—Do you want to sell or 
zense your invention on cash or royalty 
isis? Write Kessler Corpo! c 
У. Fremont. Ohio 43420. 


NEW 
PATENT COMMEMORATIVE: Hand- 
ime 3 color aluminum plate engraved 
ith inventors name. patent number and 
ate issued, Wallet size or combination 
К and Wall plaque. FREE brochure. 
Research | Laboratories, Бох 


gressive company with a 
ipidly growing sales volume wants new 
nique chemical products. Send brief 
escription of your product—Box 1106, 
urnsville. Minnesota 5537 


ja, magariies (алушы!) Send $100 
Tisfusdafi) fot huge" Buying’ tists 
R-4. Paducah. Ky. 42001. 
102 2 TREASURE FINDERS 
& GEIGER COUNTERS 


nd profit in a hobby soul enjoy. Find 
and profit in а Em 
sliver: Charte on 


HOW to Make Money writing 
Jos Mintormation Free. Barrett. 
Dept C-86-K3. 6212 М. ciask. Chicago 


$25.00 HUNDRED_ Addressing. Pos- 
sible! Year ‘round. Special Information 
included. 25с and self-addressed stamped 
envelope Cove, 627-Ү. Franklin. Clear- 
Water. Florida 33511. 


$100.00 WEEKLY Possible -Home Typ- 


poins. relies, olds ing. Immediate earnings! Details 25 cents 
ericard. GOLD. handling ing. Box 593. PS10. Betten- 
HoA Air Way. Glendale Ca. of dorf. Тол 


"TREASURE Hunters! Prospectors’ Rel- 

co's new instruments detect buried gold. 

silver, coins, minerals, historical relics. 

Transistorized. Weighs 3 pounds. $19.95 
. Free са! Relco-A41, Box 10839. 
fouston. Texas 71018. 


‘TREASURE Prospect 
Rockhounds! Hobbyists! Find gold. sil- 
yer, relics with world famous Detectron 
Metal 

‘Terms. 
Dept. PS-10, Box 243, San Gabriel. Cali- 
fornia 91778. 

FREE TREASURE GUIDE: Fact-filled 
collectors edition: send 50c for postage. 
‘Also request free literature on ultrasensi- 
tive, professional Fisher Detectors. Fish. 
er Research. Dept. PS10. Palo Alto, Cali- 

“TREASURES, VALUABLE COINS. 
GOLD, SILVER. jewelry. and relict eas 
Пу found with Walei m al 


detectors, designed 
Б Ghd ыште Hunter. 
NOT BUY INS: 


BETTER 

MENTS AT ANY PRICE! BUILDER OF 

THE WORLD'S LARGEST LINE of min- 

eral and metal detectors, 

and Scintillator Counters Ditra, Vides 

lectronic. Magnetometers and 

c meters. Free catalog: White's 

Electronics, Ine., 

Ore. 97386. 


SEARCH Metal Detectors. Soli 
Sensitive. Operate underwater. Pree tie iit- 
erature. Search Electronics. Box 8396-P. 
Petersburg. Florida 33’ 

JWERFUL Metrotech Locators De- 
tect Gold, Silver. Coins. Relics. Money- 
E coe аа 

D Жл Sa 
D. Box 793. Menlo Park ma 
n Panne Bro cx 
ра, Idaho 
‘FIND buried treasure with revolu- 
а analytical metal de- 
atures push button and auto- 
negligible ground pickup. 
ree catalogue. Gardiner 


Room 361, Sweet Home, 


WE either sell your invention or pay 
ish bonus. Write for details, Universal 
ventions. 298-G. Marlon. Ohio. 


NEW: Canadian oil leases. $1.00 acre 
Free information. Northern. Box 10-0. 
Montreal 206. 


ped. 


Manufacturers Need New Products 

YOUR INVENTIONS & IDEAS 

DEVELOPED—INTRODUCED 
For Cash/Royalty Sales 


Design—Marketing—Patent Research 


BURIED Treasure is Everywhere! 
New Map Book Shows Over 400 U.S. 
Locations. Details Free. Laukhuf Trei 
sure House, 1610 Harrison. Wichita 
Falls. Texas 76309. 

- TREASURE. Gold, Silver Relics. Ne 
1971 detectors now ‘available. Free ii 


formation, Excelsior Electronics Com. 
тев Deering Avenue. 


Canoga 


AL $2150- 
$149. New Models. Rugged. Powerful 
Transistorized. Lightweight, Al. minum 


= construction, ‘Impressive pitts, Monev 
n ck guarantee. See your dealer or write 

FREE “Product arketing Roth industries, World Way. Box 90999 
Бе а Dept. 16. Los Angeles. California 92009. 


INTERNATIONAL “Link To Industry 


MEN Bu з 
ackets WHOLESALE directly 


from 
nanufacturer, Write now for free illus- 


rated booklet showing styles for Pall 
970, Sharob Corp.. Carbondale, Penn- 
yivania 18407. 


I) FOR SALE MISC. 


STICK it and forget it! Self-adhesive 
magnetic ‘Tape. Make anything perma- 
ently, instantly magnetic. 24* roll by 
2 3125. Free catalog Check or МО. 
6 Magnaco. Dept. PS 10. P.O. Box 243. 
tandalistown. Maryland 21133. 


uckiTY @ SPLITT 
ENDS WOOD SPLITTING DRUDGERY 
New low cost COMPACT MODEL... for 
farmers, camps, cottagers. 10 ton 
ram, 2 cycles per min., splits 
logs 25" x 18". Carried in 
car trunk, placed up- 
295 Ibs right or hung for stor- 
with gas and oil? аве. For details write: 


JUA ENGINEERING, INC... Dept. K, Box 605 Piqua, 0. 45356 


FIND BURIED TREASURE ! 
TREASURE PROBE 9 MK IV] 
C) 29: 


1971 Models + 

GUARANTEED. 

FOR 60 DAYS Et 
$200 DETECTORS OR YOUR MONEY BACK 

DEALER INQUIRIES INVITED. 
Finds Coins . . . Jewelry... Gold 
. «+ Silver... Copper 

Complete with 5 transistors, gener- 
al purpose 5” search head, separate| 
thumbwheel tuner & volume con- 
214" internal speaker 16-30" 
scoping rod, 9V battery, ear-| 
р! & 10" search heads also 
available. Send cash, check or MO, 
$3 deposit for COD. In NJ add 5% 
le Tax. Put coupon & return ad- 
dress in envelope. Mail to: 


10" Head for deep chests 
pA TE ral 


items above 
Cj FREE list of Maps, Books and Catal 


103 OF INTEREST TO 
WOMEN 


100 WANTED TO BUY 


QUICKSILVER. platinum, silver, gold. 
res analyzed. Mercury Terminal, Nor- 
vood. Massachusetts 


3500-5800 MONTHLY. Raise small jab- 
oratory-breeding stock for us. We supply 
ipment. breeders and instructions. 
Illinois Research Farms, Dept. SPC-10. 
Barrington. Illinois 60010. 


$6.00 PER Dozen Paid Lacing Baby 
Boots. Baby Moks! write: Cowboy, War- 
w 1. Indiana 46580. 


*15.00 THOUSAND, Home Addressing! 
Longhand. Typewriter. Information. 
send stamped self-addressed envelope 
Brewster. Box 1348-YT, Clearwater, 
Florida 33517. 


3100 WEEKLY jble addressin 
mailing circulars. Bend self-addr 
stamped envelope. Details Free! Ayers 
Opportunities. Вох 1591PS. Denton. 
Texas 16201. 

~ $46.00 DAILY POSSIBLE 
stuffing envelopes (typewriter or long- 
hand) Information Send stamped. ad- 
iressed envelope. can. Excelsior 
Springs. Missouri 64024. 

$500 MONTHLY POSSIBLE- clipping 
news at home. No experience 
itam; dressed envelope, American, 
ior Springs. Missouri 64024 

CASH Paid for Newsclippings! $30 
dally possible! Steady demand! 


idressing- 


Hun- 
enjoying incomes! Free informa- 
Uon—send stamp. Opportunities. Вох 
16143-OIW. Phoenix. Arizona 85011. — 

- WANTED! Addressers — Commission 
mailers. Stamp required. Ooton Dis- 


iributors, 4120-SP Duke Drive, Ports- 
mouth. Virginia 23703. 

НОМЕ Newspaper clip} needed. 
$500 monthiy “possible. Detalls free. 
Foster. 272-PA10. Brooklyn 11235. 

'HOMEWORKERS! $1 typing. 
addressing. Begin immediatel; Па 
send stamped, self-addr envelope. 
Hamilton. 'P10 kl: 


fascination 110 page book analyzing your 
dreams. You'll be amazed at your dreams 
апе thelr mysterious meanings. 

ZRA-103. 82.00. Roberts of 


RECORD Telephone calls automatical- 
unattended. B. Hanson, Box 108. 
jrooklyn. New York 11238. 
CIDER Or Winepress, Build your own. 
Complete plans $100. Guaranteed. 
Boehm. Box 802, Hutchinson. Kansas 


BOOKS on Antiques and their Prices. 
Free Circular! Period Books, Uniontown, 
Pennsyivant 16401, ————— —— —— 7 

ASTOUND YOUR FRIENDS. Make 
your own paper at home. Ideal for sci- 
ence projects. artist. school. conversation 
Piece. etc. If interested. send for plans 
and instructions. $1.00. Deetwil Enter- 
т Р.О. Box 61, Schenectady. М.Ү. 

WALNUT: bowls, gifts. furniture bro- 
chure 25c. Johnston Lumber, Anderson. 
Missouri 64831. 

LIQUEURS: меке 
Dollars. Creme De Menthe. Coffee, Ва- 
папа, “Triple Sec. ect, Easy, Past. Leg 

ipes: еа i 
San Diego. Calif. 92111. ш 

SEND $1.00 for recipe. Syd': dn. 
Box 858. Clive, Texas Tdi. 8299 ОМИ, 

_ IDENTIFICATION CARDS — Send 
stamped self-addressed me for E d 
samples and details to: E.C S.P.. P.O. 
Box 13117. Las Vegas. Neva 

WINEMAKERS: free recipes. catal 
Arbolyn, 1108 Gunter Circle, W. Colum- 
bla. South Carolina 291 


your own and save 


61 see 
"Books" classification. 
е handwriting. Be 
the life of every party. Complete course. 
$2.00. Kehrli Sales. Р.О. Box 88. Man- 
chester. Iowa 52057. 

MAKE one gallon (more) delicious 
grape wine using ordinary items for 
approximately $1.00. Recipe and instruc- 
Mons 75c. Venture I. Box 227. Rillton. 
Pennsylvania 15t 

CAN'T Sleep? New method for sleep 
and relaxation without drugs. Latest de- 
tailed report. $2.00 To Diversified, 41 
Dover. Dayton. Ohio 45410. 


WINEMAKING 


the fun hobby you can drink 


details — under 


Fen ae E. бап Росо, 5.Е.. Albuquer- Kit $4.98 
Sus. MONTH Peels saina, 
eee Ба АК ЕЕ M c 
EIAS Greek 
HOMEWORKERS ; Addressing JM 
po information” send stamp bon SOLOS “Clue sue АЯ 
Sete a 2101 106 PERSONAL 
$100.00 WEEKLY! Home Addressing! OVERSEAS Jobs Europe, South 


Details 12c 


s. Wood. Box 226- 
Jer 111. 


$150.00 WEEKLY Addressing. Mall- 

ine! Immediate Earnings! Everything 
Furnished. Job Guaranteed. Application 
0c. Sossphson- Won, 61з-В Second 
Avenue. Williamsport, Pa. 17701 


104 RESORTS & TRAVEL 
FREE vacation. Your choice of Borscht 


Beit's famous resorts. Send $1.00 for de- 
tails. P.O. Вох 6027. Phila. Pu. 19114. 


105 MISCELLANEOUS 


WINEMAKING Elderberry. 
Dandelion Proven Juices, ete, Brew: 
masters’ Secrets led! Powerful 


‘Methods! Instructions. Recipes, and 
Supplies Catalog. $100. Continental, 
Box 1107-J. Indianapolis. Indiana 46201 


America, Australia, Far East, etc, 2000 

openings all trades. Construction, Office. 
ineering. Sal 

month. Expenses 

Write: Overseas 

port, Box 536-P. Mi 


Florida 33148. 


RUPTURE! lef and Comfort. No 
Understraps. Elastic or Steel. Write 
Hand Lock Products, Preston 2, Ontario, 
'anada. 


TOO many Debts? Want to lower y. 
eyment and pay off the bills? ‘Write: 
Continent: PS, Box 2116. East 


ina 4531 
INVESTIGATORS. 
Aids. Free Literature. Clifton. 
эһ jami, Fiori 
МАКЕ, wi will forms and 
attorney's 64-page booklet, $1.00. Legal 
Forms Company. Department 102. 1830 
Guardian Building. Detroit. Mich. 48226. 


igo. Ind 


FREE BOOK. Prophet Elijah Coming 
pelore Christ. Megiddo Mission. Гере 
‘Thurston Road, Rochester. М. 


HEARING Aids. ир Savings on tiny. 
all-in-the- behind the ear. eyeglass 
and body models. rio down For pees 
Easy terms. Write for free cat Pres 
fige CAS. Box 10947, Houston. 
7/0018. — 

"FREE! Exciting new illustrated cata- 
log of unusual gifts & novelties, Free! 
Сойсо, Dept. P-102. Box 522. Lake Zur- 
xh.TlünobfaMT" o 

DRIVER'S License, Birth Certificate. 
HS. & Colle Diplomas, Marriage & 
Divorce Gertifieates- Blank Forms. РШ 
them in yoursel. Highest Quality you 
Тай buy!’ Confidential 3 day. service! 
S200 "each. any four—$5.00.” postpal 
Formco. Box 834-FB. Warren, ichi 
48090. 


AGNETS. All Types. Specials-20 disc 
magnets, or 2 stick magnets. or 10 small 
Баг magnets. of 8 assorted magnet 
па Magnet Company. Box 
istown. Maryland 21133. 


“EVERYBODY has troubles. Maybe 
you or a friend is frustrated. confused. 
fears death? $1.00 brings book 
Will of God." LeRoi Publisher 
1165. Jefferson City. 


AVIATION Certificates. Wallet size 
Birth. Marriage. ID. College, Others. 
Two $100. Brundage Forms. Box 9966, 
Atlanta. Georgia 30319. 


WIPE Out Debts To $25.000 In 90 Min мш: 
utes. Little-known аж... used by 
Mises immediate тене]. Counselor 
Kerrville, Texas 78028. — 

FREE ОШ. Catalog, Marin n Sales 
Вох 1558. New Bern. N.C. 28560, 

- SERVE Christ. Become an ordained 
minister. Write Hol Light. Dept „A. 
Box 4478. Plitsburgh. Pennsylvania 15205. 

BAD LEGS—Rellef from ulcers. swell. 
ing, weeping. inflammation. уепош 

roblems—Aero-Pulse Surgical Legging. 

‘ree details—Surgical Research Corpora. 
tion. 305 S. Andrews Avenue. Suite 604 
Fort Lauderdale. Florida 33301. 

— A COMING Whirlwind to 
earth! Free Information! Writ 
PS. Jefferson City. Missouri 65101. 


 SLEEPWALKERS! Electronic alarm 
guaranteed to awaken you upon leaving 
bed. Breaks this dangerous habit co 
Beet Qniy $19.95. Research-Dept. P-2. 


x 10947. Houston. Texas 77018. 
"WINEMAKERS Yeast. Recipes & Cat 
25c. Kraus. Box 451-N. Nevada. 


Missouri sata Вох 90 меан 
NURDEED DOVWTUD VER Reg muc 

mTOR DRED poeta as реет б 

EUN Rue qme un 


- WINEM*KING explained by expe- 
rienced winemaker. Recipes include — 
brandy and champagne. $100. Day: 3004 
Albans Crescent; Bronx. New York. 


HOW You Can Stop Smoking. No fads 
or gimmicks! This book p! 
by-step method that is 
Sei окса sound, The smoking hab- 
TES m the mind—whieh, must be condi- 
tioned against smoking. Will vou be an- 
other cancer statistic? Make up 
mind now! This 96 page book may save 
your life! #WB-106. only $2.00. Mail to 
San Joaquin Associates. 1650 Mabel. Dos 
Palos. California 93620. 


107 HEARING AIDS. 
HEARING Aids — Batteries — Repairs 
Wholesale! Aid Center. Box Z. St. 
Petersburg. Florida 33712. 
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World's Largest Electronic Kit Catalog 


over 300 kits for every interest...save up to 50% 


Join the millions who have discovered that they can build a better product than they can buy 
... have fun... & enjoy substantial savings in the process. No special skills are required to 
assemble Heathkit electronics...just follow our simple step-by-step instructions. Send 
for your free Heathkit catalog пом... and discover the fun & satisfaction of building the best. 


m NEW Solid-State Color TV ™ Shortwave Radios = Trail Bikes 
m Deluxe Tube-Type Color TV m Amateur Radio Equipment m Test & Lab Equipment 
m Stereo/Hi-Fi Components m Musical Instrument Amplifiers Home Study Courses 
m Transistor Organs m Automotive Electronics m Scientific Instrumentation 
m Home Equipment ™ Marine Electronics ™ Radio Control Electronics 
a =... (—® PETI --1 
I HEATH COMPANY, Dept. 16-10 
S E N D FO R I Benton Harbor, Michigan 49022 a Schlumberger company 
| 


1 

1 

Please send FREE Heathkit Catalog 1 
1 

YOURFREE B = | 
Address _ 1 

COPY TODAY! | 
" І 


City State Zip 
168 | POPULAR SCIENCE 
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Send for 
your FREE 
copy today 
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Send this card 
today for your 
FREE 1971 
Heathkit 
Catalog 


A Kit for every interest. 
Over 300 to choose from! 


L] ток ae State 
olor 
W Portable TV Į 
W Stereo Hi-Fi "я 
W Electronic Organs ” 
W Trail Bikes р: 
Amateur Radio 
Test & Lab Gear 
Marine Electronics 
Wi Metal Locator 
18 Educational Kits 
W Shortwave Radios 
AM, FM Radios 
Portable Radios 
Automotive Kits 
Photographic Aids 
W Home & 
Hobby Tools 


The watch: Waltham’s Super Nautic-Ski. 
The movement: electric. | 
The price: shocking. 


You Tae to own it,to appreciate its astonishing’ accuracy, в се 5 


battery driven! je " Xe 
1 "Consider: the date at a glance; Luminous dial, Tested to 660: +.“ Of APR LS 
feet'underwater pressure, Set the inside гей bezel to indicate’) « Rl 


the time you have ]eft when:diving. And it has? Tucabloc®, eh A ot A 

protective thing that Helps keep this watch doing its quine 

Quite a-thing it is, too. Records elapsed time. Of an E 

Н from a.seuba dive to'a:ski jump to a phone callto’ сдан, 

! Ready for а rather pleasant shock? The ERN 
under AM dollars. thee 
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best — filter king 
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IRT Longer 


yet milder 


